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How the camera lightens the task of the modern 
engineer! Here, for instance, we have one of the R.A.F.’s 
long-range Vickers ‘ Wellesley’ aircraft. Above, on right, you will read 
how photography helps to test the Rotol variable pitch airscrew under 
running conditions. (Photograph by courtesy of Rotol Airscrews, Ltd.) 


For information on the uses of Photography in Industry, with reference to 
your own needs, write, mentioning ‘ The Engineer,’ to:— 


Mr. R. F. ALDERTON, Commercial and Industrial Section, 


KODAK LIMITED 


KINGSWAY, LONDON, W.C.2 

















THIS SHOWS portable strain-gauging apparatus 
installed in a van for vibration-testing of Rotol 
airscrews in the field. Variations of stress are 
photographed by a special oscillograph and camera 
on recording film, which can be subsequently used 
for vibration stress analysis. No other known 
means of recording these vibrations exists. 





TAKEN IN TOTAL DARKNESS by infra-red 
light (invisible to eye) on infra-red film. Photo- 
graphy can do so much nowadays. Have you 
checked up ai// the ways it can help you ? 





INSIDE INFORMATION is what X-Ray photo- 
graphy gives—not only about animals, but about 
your machinery, or raw material, or finished 
product. Are you using X-Rays to the full? 
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A Seven-Day Journal 


A Railway Wages Provisional Agreement 


TowarRDs midnight on Saturday evening, August 
26th, a provisional agreement between the General 
Managers of the four main-line railways, and the 
Executive Committee of the Associated Society of 
Locomotive Engineers and Firemen was arrived at. 
It will enable the society to follow the normal pro- 
cedure for the hearing of claims, for wages and im- 
proved working conditions. The withdrawal of 
labour fixed by the Society for midnight on Saturday 
was called off. The agreement was reached only 
after several days of meetings and negotiations. 
On Thursday, August 24th, the Executive Com- 
mittee was invited to meet Mr. Ernest Brown, the 
Minister of Labour, who referred to the grave inter- 
national situation, and to the statements testifying to 
national unity and determination in the face of danger, 
which had just been made in Parliament. He also 
stressed the calls which might be made on the railways, 
particularly in connection with the scheme for the 
evacuation of London and other large towns, The 
Committee informed the Minister, after prolonged 
consideration, that it would withdraw the strike 
proposal if a meeting was arranged on Friday with 
the General Managers, for the purpose of renewed 
examination of the issues between the two parties. 
Mr. F. W. Leggett, of the Ministry of Labour, acted 
as the intermediary, and the meetings took place at 
the Ministry of Labour on Friday and Saturday. 
In the course of the discussions the Executive 
Committee of the Society expressed apprehension 
with regard to the principles by which the Railway 
Staff National Tribunal appeared to be guided in its 
recent decisions. The railway companies, while 
not accepting the interpretation which the Society 
placed upon certain paragraphs in decision No. 5 
of the Tribunal’s February judgment, agreed that 
there should be no doubt as to the desire of the 
parties that equal consideration should be given to 
the claims made on behalf of the various grades. 
It was further agreed that claims made on behalf 
of various grades of employees submitted by any 
union should receive equal consideration on their 
merits, and that that course should be followed by 
the companies and the unions, in the consideration 
of claims, the same course being applicable to cases 
referred to the Tribunal through the agreed machinery 
of negotiation. The provisional agreement was 
signed by Sir J. Milne on behalf of the railway 
companies, and by Mr. W. R. J. Squance, the general 
secretary of the Associated Society. On Monday 
last the first stage in conciliation was passed, all 
the claims of the Unions being referred to the 
Railway Staff National Council. The Council met 
on Tuesday, and the claims were remitted to the 
independent tribunal. 


The Export of War Materiai 


On Wednesday, August 23rd, the Board of Trade 
made an Order which suspends, until October Ist, 
the validity of all outstanding licences for the export 
of war material to foreign countries. It is stated 
in the Order that it is desirable in the interests of 
Imperial security that all licences, with certain 
exceptions, which have hitherto been granted by the 
Board of Trade for the export of goods, should be 
reviewed, and for that reason the validity of existing 
licences is forthwith suspended. It is not the inten- 
tion that all exports should be prohibited, and 
exporters holding licences who may wish to ship 
goods during the period of suspension are at liberty 
to apply to the Imports and Exports Licensing 
Section of the Board of Trade, to have the suspension 
of a particular licence cancelled. Such an applica- 
tion, it is requested, should be accompanied by the 
outstanding licence or its number should be quoted. 
The Board of Trade also announces that it has been 
decided that in order to conserve stocks in this 
country at the present time of metals, alloys, cotton, 
flax, hemp, jute, and silk, also ground nuts, oils, 
motor spirit, gums, resins, rubber, tuluol, tuluene, 
glycerine, and radium compounds, arrangements 
have been made to prohibit forthwith the export 
of such commodities to foreign countries except 
under licence. Any communication on this subject 
should, it is announced, be sent to the Export 
Licensing Department of the Board of Trade, 80-82, 
Pall Mall, London, 8.W.1. 


Profit-Sharing in 1938 


At the end of 1938 there were 31 profit-sharing and 
co-partnership schemes in operation in the metal, 
engineering, and shipbuilding industries in Great 
Britain and Northern Ireland. The firms organising 
these schemes had 37,900 employees who were eligible 
to participate. As the making of these returns is 
not compulsory, the Ministry of Labour, whose 
annual report on the subject was issued towards 
the end of last week, was unable to secure complete 
details. The particulars supplied showed, however, 





that 20 of the schemes in the engineering section 
had 33,900 participants, and that an average bonus 
was declared of £8 4s. 3d., giving an addition to wages 
of 4:5 per cent. The Ministry states that it had 
knowledge of 404 schemes in all industries (com- 
mercial and co-operative) in operation at the end 
of 1938, and that of the 430,000 workpeople employed, 
approximately 261,000 were entitled to participate. 
Financial details were supplied of 355 schemes, 
showing that of the 298,000 employees on the pay- 
rolls of the firms concerned, roughly 237,600 received 
an average of £11 6s. 7d., giving an addition to 
earnings of 5-9 per cent. During the year nine 
schemes were discontinued, the reasons given being, 
in three instances, the substitution of other benefits ; 
insufficiency of profits in three other cases; dis- 
satisfaction with results by management, two cases ; 
and in the final instance a large increase of staff 
rendered the scheme unworkable. Two new schemes 
were brought to the notice of the Ministry during 
the year, one of them covering about 400 employees 
of a firm of newspaper printers and publishers. 
This proposal provides for the payment, in pro- 
portion to basic wages, of a cash bonus equal in 
amount to one-twelfth of the total dividends paid 
on the company’s ordinary shares. The second 
new scheme had to do with the manufacture of 
millinery. 


Labour Dilution in the Engineering Trades 


A SPECIAL meeting of the National Committee 
of the Amalgamated Engineering Union was held at 
Manchester on Friday, August 25th, and was attended 
by delegates from all parts of the country who had 
been summoned by telegram. Although no official 
statement has been issued, we are given to understand 
that the Committee considered and discussed pro- 
posals for the supplementation of skilled labour 
and relaxation of workshop customs, in order to 
meet emergency conditions, which have been pro- 
posed by the Engineering Employers’ Federation. 
The proposals include, we hear, suggestions that in 
certain conditions, where skilled labour is insufficient, 
semi-skilled men should be allowed to work on the 
same basis as skilled men, and should be allowed to 
operate machines which under ordinary circumstances 
would be operated by skilled men only. It is further 
proposed that any applications to relax existing 
practices and customs should come before local 
committees, which are to be set up, and would consist 
of representatives of the employers, and their em- 
ployees. It is provided, we understand, that all 
changes of custom and practice, which may be neces- 
sary under conditions of emergency, should be strictly 
recorded and registered, and a guarantee given 
to the effect that as skilled men become available 
the ordinary practice will again be resumed. The 
proposals were carefully considered, and the meeting 
went on for practically the whole of the day. At 
the close of the meeting it was announced by Mr. 
J. C. Little, the president of the Union, and Mr. 
Fred Smith, the secretary, that no official statement 
could be made. We understand that the executive 
committee of the Amalgamated Engineering Union 
was given power to approach the Engineering 
Employers’ Federation, and that the proposals 
we have outlined will be discussed at the next joint 
meeting of the employers and the unions. 


The F.B.I. in Wartime 


On Tuesday, August 28th, an official statement, 
signed by the Director, Mr. Guy Locock, was issued 
by the Federation of British Industries intimating 
that the Federation intends to carry on the organisa- 
tion in London unless the Government instructs it to 
move elsewhere. It also intends as long as possible 
to keep in operation its district offices. The Federa- 
tion, it may be recalled, was formed during the last 
war in view of the clear need of having a central body 
to act for industry. The same position will, it is 
announced, hold good should war break out now. 
The Federation feels that in the event of war, the 
position which it has gained during the last twenty 
years will make its services even more essential and 
valuable than during the last war. It states further 
that it is determined to carry out, to the best of its 
ability, the work that it was created to perform 
and to play its proper part in the defence of the 
country. 


The China Clay Trade 


THE returns for the china clay trade of Cornwall 
and Devon which have just been published for the 
period ending July 31st, show that the year registered 
a marked improvement on last year, each successive 
month showing an increase in tonnage compared with 
that of the previous-year. If, it is stated, business 
continues at the present level, it seems likely that an 
output not far short of the 845,066 tons of 1936 may 





be attained. That output represented an advanced 
stage in the recovery of the industry from the slump 
of 1932, when only something over half a million tons 
was produced. In the following year 1937, the pro- 
duction increased to a record figure of 969,299 tons, 
but last year it again fell off to a total of about 700,100 
tons. To the end of July this year the total business 
which was done in china clay, china stone, and ball 
clay amounted to 464,866 tons compared with 375,385 
tons for the same period last year. The various classes 
compare with the year 1937 as follows: china clay, 
429,842; 345,164; china stone, 21,631; 20,662; 
ball clay, 13,413; 9559. In the month of July the 
total sent away was 64,421 tons compared with 
52,616 tons for last year and 79,839 tons in 1937. 
The general improvement in the china clay industry 
has made a great difference in the employment returns, 
and at St. Austell Labour Exchange the number of 
unemployed workers in the industry is several 
hundreds lower than it was at the same time last 
year. 


L.N.E.R. Electrified Lines 


Goop progress is being made with the London 
and North Eastern Railway’s electrification scheme 
for the Liverpool Street—Shenfield line. Some 
two miles of overhead girders for carrying the con- 
ductors have been erected between Harold Wood 
and Brentwood. The Ilford locomotive shed has 
been demolished and the carriage sidings removed 
in preparation for the new layout of electric lines ; 
the new carriage sidings at Thornton Fields being 
used in place of those at Ilford. At Liverpool 
Street the new widened Worship Street bridge is 
being built outside the old bridge, while over 1200 
trains run daily below. Overhead girders have also 
been erected for a distance of seven miles at Wood- 
head, Hadfield, and Sheffield, in é¢onnection with 
the Manchester—Sheffield main line electrification 
scheme. For the three-mile-long Woodhead Tunnel, 
special overhead equipment is being provided and 
the work is being carried out mainly on Sundays. 
At Darnall, near Sheffield, where steam trains from 
the south and east will be taken over by electric 
locomotives, work is proceeding rapidly on the first 
main-line steam and electric locomotive depot in the 
country. Good progress is also being made with the 
electrification schemes which the L.N.E.R. has in 
hand in connection with London Transport, whereby 
the trains of the Board will run over L.N.E.R. 
metals. At Drayton Park the tunnels to bring the 
Northern City line to the surface at Finsbury Park, 
are under construction, the site for the Finsbury 
Park station has been cleared, and foundations for 
the necessary girder-work have been put in hand. 
At Stratford the approaches to the central line 
are taking shape, and tunnelling work is nearly 
completed. The North Woolwich line has been 
bridged to take the tube tracks and new plat- 
forms. 





The Salvage of H.M.S. “ Thetis ”’ 


Success has attended the efforts of the Liverpool 
and Glasgow Salvage Association to lift the sunken 
submarine H.M.S. “* Thetis,” which was lost in Liver- 
pool Bay on June Ist with 99 men and officers. 
The lift took place at high tide on Monday, August 
28th, when the hull was moved towards the shore a 
distance of 84 miles. It is stated by the Salvage 
Association that the move must be regarded as a 
critical one, as affording a test of the lifting tackle 
and the behaviour of the submarine and the lifting 
craft under the influence of the strong tides which 
are divergent on and below the surface. It is 
anticipated that about eight or nine further lifts will 
be required in order to beach the ship in such a position 
that she will be clear of water at low tide. During 
the past week-end there was much activity in Liverpool 
Bay, and the salvage ship “ Zelo”’ returned to the 
site from Cammell Laird’s Birkenhead yard, where she 
had been strengthened and supported, steel barrels 
being fitted to the winches in order to take the full 
load of the 9-in. lifting wires. Six ropes were already 
rove when the “ Zelo” arrived and the other two 
were quickly placed in position, the actual lifting 
taking place at high tide at about 10 a.m. Other ships 
in attendance included the destroyers H.M.S. “‘ Hebe ” 
and ‘‘ Speedy,” the diving ship H.M.S. “‘ Tedworth,” 
and the survey vessel H.M.S. ‘“‘ Gleaner” which was 
entrusted with the plotting of the course along which 
the submarine will be taken to a point on the beach 
near to Traeth Bychan. The prevailing tides are 
unusually high this week and a maximum probable 
rise of 32ft. is predicted at Moelfre, the port adjoining 
the shore on which it is proposed that the “‘ Thetis ” 
should be beached. On the evening of Monday, 
August 28th, and during the morning of Tuesday two 
further lifts were effected and the submarine was 
lifted to a level 56ft. above that of her original 
position. 
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A History of Rotary 


PART II. 


‘ (Continued from page 204, August 25th) 


HewicaL INTERNAL GEAR 


Qa CE the helical external gear arrangement has 
\O been found in practice to have certain advan- 
tages when used as a pumpor as an air motor, it is 
hardly surprising that recently a form of helical 
internal gear pump was invented. The patent 














Engines and Pumps 


—No. VI 


of this somewhat strange-looking device, it 
is convenient to revert back for the moment 
to the ordinary internal gear machines that 
have just been described. Internal gear pumps 
are made in such forms as the ‘“ Seven-Eight ” 
and ‘Three-Four,”’ the numbers referring to 











= 
SUCTION DELIVERY 
x f 
F ' 
y : Coupling Rod 
AS <«< ws “\ 
OQ 
. . SS 
SK S \ W ‘SN i 
Y i = a ——— ETS - 
S SS SN 
| 
Stator Rotor Ce al 











THE ENGINEER 


FiG. 70—ARRANGEMENT OF MONO PUMP 


specification (No. 400,508) stands in the name of 
Moineau, a Frenchman, and the pump is made in 
this country by Mono Pumps, Ltd., of Audenshaw, 
near Manchester. The design of the pump is shown 
by the drawing, Fig. 70, and at first sight the 
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Fic. 71—*ONE-TWO’*’ INTERNAL GEAR PUMP 


machine appears to be a form of screw pump, for 
it consists of a stator pierced with a double-start 
thread, and a rotor in the form of a helical scroll, 
having half the pitch of the stator. Besides turn- 
ing around its own axis, the rotor revolves also, 
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Fic. 72—SuCcCESS 
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FIG. 73—SUCCESSIVE POSITIONS OF ‘‘ONE-TWO*"’ PUMP: 
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the numbers of teeth on the inner and outer 
rotors respectively. It is, of course, possible to 
have other tooth groupings, such as “ six-seven ”’ 
or “ five-six.” In the limiting case, the pump 
becomes a ‘‘ one-two ” machine—that is, the inner 
rotor has one tooth and the outer, two. The draw- 
ing, Fig. 71, shows what such a pump would 
look like. The inner rotor, which has one tooth, 
consists of an excentric; whilst the two “teeth” 
of the outer rotor are represented by its flat 
sides and the two “tooth spaces” by the semi- 
circular spaces at each end. Rotation being 
clockwise, it is clear that delivery will take 
place from right to left.1 The drawings in 
Fig. 72 show the rotors of the pump in a series 
of successive positions corresponding to one com- 
plete rotation of the outer wheel. It will be 
noticed that in the same period the inner rotor 
has completed two complete revolutions around its 
excentric axis. 

The machine just described can be made in a 
helical form. If it is made of considerable length, 
the series of drawings in Fig. 72 can be regarded 
as representing a series of successive sections taken 
through the machine along its length. Thus if the 
device is made sufficiently long, the bore of the 
outer rotor completes a helical twist through 360deg. 
or more, and becomes in effect a member “ pierced 
with a double start thread.” In the same length, 
a little consideration of the series of drawings will 
show, the inner rotor must complete two helical 





Space ‘'B” 





Space “A” 


IVE POSITIONS OF ‘‘ONE-TWO"’ PUMP 
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in the opposite direction, around the stator axis, , twists about the axis of the driving shaft and can 


and to compensate for the effect of this compound | therefore be described as 





motion, it is driven through a long coupling-rod 
with a flexible joint at each end. It is left free in 
other respects to be guided by the stator. 


the internal gear machine becomes no more than a “‘ Concealed 


1 Incidentally, the diagram reveals that in this limiting case 


To obtain a clear conception of the working | engine, Article No. VIII, of the first part of this series. 
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half the pitch ” of the outer member. In essentials, 
therefore, the “one-two” helical internal gear 
pump is precisely the same as the Mono pump. 
It differs only in the fact that in the former the 
outer member rotates, whilst in the latter 
it is stationary. In Fig. 73, a series of draw- 
ings shows what occurs if the outer member 
of a “‘ one-two ” spur gear pump is held fast. The 
rotor has now the same relative motion to the 
stator as before, as will be observed by comparing 
the two sets of diagrams. It rotates about its own 
excentric centre, and, in addition, that centre 
rotates about the stator centre in the opposite 
direction. The action will clearly be the same in the 
helical machine. It is to compensate for this 
additional movement of the rotor around the 
stator centre that the ‘“ Mono” pump requires 
its flexible drive. 

In the “ one-two’’ pump, illustrated in Fig. 71, 
delivery takes place, as in other internal gear 
machines, through channels cut in the outer wheel 
at the bottoms of the “tooth spaces.” This 
arrangement is no longer necessary in the helical 
machine, in which, as in external helical gear 
pumps, delivery can take place axially along a 
tooth slot. Suppose the machine to be made suffi- 
ciently long, as, in fact, it always is, for the outer 
member to complete a helical twist of at least 
360 deg. Then in a certain relative angular position 
between the two members there will be two places, 
the sections of which will be represented by a in 
Fig. 72. Between these two sections the relative 
positions will vary in all possible ways in succession 
and all spaces suchas those marked A in the drawing 
will be in communication with one another. The 
presence of the rotor, however, seals them off from 
spaces B on the other side. By observing the 
succession of sections, it will be seen that a “ spiral ”’ 
of fluid will be trapped in the space A between 
these sections a, in which the rotor touches the 
bottom of the slot. Now as the rotor turns, there 
will always be at least one place where the rotor 
touches the bottom of the slot. But this place, it 
will be found, will move helically along the device. 
The trapped “spiral” of fluid is thus carried 
helically along the tooth slot towards the discharge 
end. 

As might be expected, since the machine is 
a helical gear device, delivery is absolutely uniform 
theoretically. In addition, the action as between 
the two members is a combined rolling and sliding 
one. Any given part of the rotor is in contact 
with the stator only for a short period before 
some successive part of the rotor takes up the 
job of sealing against the stator. It is therefore 
claimed that the pump is less likely to be damaged 
by the entry of dirt or grit than other machines 
in which a single part of the rotor is constantly in 
contact with or sealing against the surface of the 
stator so that the grit can become jammed 
in between the two parts. The likelihood of damage 
is further reduced as the stator is ordinarily made of 
hard rubber carried in a steel tube. For ordinary 
discharge pressures the pump is made, as shown 
in Fig. 70, with a stator having rather more 
than one complete helical twist. There is therefore 
never less than one section at which the rotor has 
penetrated to the very bottom of a tooth space, 
interposed between the suction and discharge 
sides. When, however, higher delivery pressures 
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OUTER ROTOR STATIONARY 


are required, a state may be reached when the 
“‘@ helical scroll having | pressure acting upon it may so distort the rubber 
as to permit a high rate of leakage past the seal. 
The pump is then made twice as long, with the 
; result that two sealing sections are interposed 
Reciprocator.” Compare also with the Simpson and Shipton Lekween suction and delivery, and the rubber at 
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each of them is only called upon to resist about half 
the total pressure. The adopted design which allows 
the rotor to “ float” in the stator has an obvious 
advantage for a long rotor such as that required 
in a double length machine. The machine may 
be run in either direction, the choice depending 
upon the conditions of service for which it is 
intended. If the discharge is arranged at the 
end remote from the driving shaft, then the latter 


Other machines are made as standard for low 
head work and for pumping oil, and special 
machines are designed to meet particular conditions 
of operation. Double length and even quadruple 
length pumps are manufactured for pumping 
against very large heads. A double length mining 
pump is illustrated in Fig. 74, and the 
characteristic curves (Fig. 75) also apply to 
this pump. In Fig. 76 a typical single length 




















FIG. 74—DOUBLE LENGTH MINING PUMP—MONO 


will be put under compression ;_ if at the driving 
end, then the shaft will be in tension. The coup- 
ling between the rotor and the shaft is in either 
case immersed in the fluid, and the member is 
specially designed, in the case of fluids without 
lubricating properties to exclude it. 

Pumps made by Mono Pumps, Ltd., have 
been found of particular service for mine drainage. 
They are also used for pumping various kinds of 
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FIG. 75—PERFORMANCE OF MINING PUMP—MONO 


viscous fluids, including such widely differing things 
as tooth paste, heavy oils, water and treacle. When 
dealing with certain viscous materials or with 
substances which have a deleterious effect upon 
rubber, there is no objection to the construction 
of the stator in metal, ebonite, neoprene, &c. 
Special tools have been developed for constructing 
rotors and stators. Mono pumps are made in a 
range of standard sizes with branches from #in. 
to 3in. diameter. Some particulars of the largest 

















FIG. 76—-ROTOR AND STATOR OF SINGLE LENGTH 
PumMP—MONO 


and smallest in the range are given in the following 
table :— 


Branch diameter, inches... ... Briscn* sea 3 
Weight of pump, pounds... ... ee 
Revolutions per minute ... mee... «.. TO 
Delivery, gallons per hour, at 
heads : 
Nominal... 165 9000 
50ft. 150 8500 
100ft. 110 7750 
150ft. SO NS eee 6750 
Motor horse-power ... ... ... $4 4-15 





rotor and stator are illustrated. Curves repro- 
duced in Fig. 77 show the performance of 
a machine direct-coupled to 2 H.P., 960 r'p.m. 
motor pumping heavy oil with a viscosity of 
about 500 seconds Redwood No. 1 and operating 
with a suction lift of 5in. of mercury. 

It is worthy of note, before concluding this 
description, that Moineau, in his original and 
subsequent patents, envisaged also the construc- 
tion of ‘“‘ two-three,’ ‘‘ three-four,” and other 
helical internal gear machines. There is, however, 
the difficulty in manufacturing such machines that 
the curved faces connecting the “tooth spaces ” of 
the outer member and forming the “tooth spaces ” 
of the inner are neither true cycloids nor true 
circles, and require to be generated by the relative 
motion. Their construction accurately in helical 
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form would obviously be a matter of some 
difficulty. Moineau also suggested that the 
outer member of a “one-two” device might 
be made of thin metal, and could then be used 
as the inner member in one and the same machine, 
of a “‘ two-three ” arrangement. 


OTHER GEAR Devices: WoRM AND WHEEL 


1909/3431: Mascord.—This specification de- 
scribes a very ingenious rotary internal combustion 
engine. It can be regarded as a Rotary Piston 
machine, in which the rotary abutments revolve 
about shafts which lie at right ang!es to the main 
driving shaft. But it has been included here since 
the action is that of a wheel driving a worm. A 








central shaft A, Fig. 78, carries two wheels B 


and C, on the periphery of each of which there are 
mounted at diametrically opposite points pistons 
Dand E. The periphery of the wheels between the 
pistons carry numerous teeth cut, like the teeth 
of a worm wheel, on the slant; and these teeth 
engage with corresponding slots in the edges of 
the discs G and H, which are thus driven round. 
At diametrically opposite points deep slots J are 
cut into the edges of the discs, through which, as 
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FIG. 77—PERFORMANCE OF MINING PUMP 


the wheels and discs revolve, the pistons D and E 
can pass. In action an explosive mixture was to 
be drawn in through suction ports K behind a 
piston and was subsequently to be compressed 
between the following piston and the face of one 





of the discs. Just before the piston reached the 
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disc an opening L in the latter was to come between 
ports opening into passages M and N, which were 
thus put into communication. The compressed 
mixture was thus to be transferred from the space 
in front of a piston on one wheel to the space 
behind the piston on the other wheel. The mixture 
being now fired, the piston of the second wheel 
would be driven round, carrying round with it the 
whole of the mechanism. At the end of half a 
revolution the burnt gases were to be expelled 
through an exhaust port P. For cooling purposes 
there was to be a flow of water through the jacket 
R between the wheels, and each wheel was to be 
formed with a hollow internal rim so that by the 
effect of centrifugal force a layer of water could be 
retained therein. 


(To be continued) 
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Industries In and 


Around London 


By JOHN HOLLOWAY 
No. V.—THE LEATHER CLOTH COMPANY, LTD. 


COMMODITY known as “ leather cloth” was 

first made in Newark, U.S.A., somewhere about 
the middle of the nineteenth century. The name 
of its inventor was Crockett, and the leather cloth 
was known under his name. The present makers 
are the Leather Cloth Company, Ltd., of Cannon 
Street, London. This firm was founded in 1857 
and became the sole manufacturers of Crockett’s 
leather cloth, with a factory at West Ham. In 
those early days the site of the factory and the 
surrounding district is reputed to have been marsh 
land, and it is said that this site was chosen 
because dust would have been detrimental to the 
manufacturing process, but there is nothing in the 
district now that resembles marsh land, for it has 
long since been built over, and the question of dust 
can now be dealt with effectively by modern air 
filtration and air-conditioning plant. 

In 1866 the firm erected and equipped a complete 
cotton mill on the land adjoining the original 
leather cloth factory, and at the present time 
the works form a large quadrilateral, covering 
an area of 6} acres, and giving employment to 
approximately 600 people,the employees including 
engineers, industrial chemists, cotton spinners and 
weavers, with colour mixers and grinders, all of 
whom contribute their quota to the production of 
the finished cloth. The factory has always been 
kept well up to date in equipment, and like every 
successful enterprise has advanced with the times. 
This is shown by the fact that sprinklers were 
installed in 1908, followed in 1910 with the intro- 
duction of an all-electric power and lighting plant, 
and later, in 1929, with an instalment of high- 
pressure boilers and economisers to supply steam 
to the turbo-generators and to heat the drying 
rooms in the factory. 

It may surprise many people, even Londoners, 
to find that here in the east end of London, only a 
short bus ride from the Bank of England, there is a 
large fully equipped cotton mill in daily operation, 
employing many men and women on the class of 
work that is usually associated with Lancashire ; 
yet such is the case, and for upwards of seventy 
years the millions of yards of fabric used by the 
factory in the manufacture of leather cloth has been 
weaved in London from raw cotton supplied direct 
to the mill from the cotton fields of America. 

To deal fully with every aspect of the productions 
of the firm or to attempt to describe in detail the 
various processes of manufacture would require 
the space of a whole volume, so that a brief outline 
of the work in the cotton mill and the finishing 
factory, and a few notes on the type and general 
lay-out of the plant must suffice to disclose, as far 
as is permissible, the singular nature of the work 
involved and to give a general idea as to how 
Crockett’s leather cloth is made. To do this it will 
be convenient to deal with each section of the work 
separately. There are the boiler and power house 
with its special features, the cotton mill, and the 
finishing factory, each separately housed and 
separately operated, but each contributing its 
share to the finished product. 


BorLER AND PowER PLANT 


Before dealing with the type and capacity of 
the plant in the boiler and power houses, it will 
help to put this equipment in proper perspective 
by explaining that for manufacturing purposes 
steam is required in the factory throughout the 
night, as well as the day, for heating the process 
drying rooms of the factory and to keep them at a 
constant temperature of 150 deg. Fah. Hence 
after the cotton mill and the factory plant has been 
closed down at the end of the day, and power is 
not required, the boilers are kept under steam to 
meet the demand for the drying rooms, which means 
that the boilers are in commission both day and 
night, and as steam is always available, it seems 
but natural to find it is used for generating electric 
energy in the power house to supply power and 
light to the mill and factory, the combination pro- 
viding an economic unit to meet the whole manu- 
facturing requirements of heat, power, and light. 

The boiler plant consists of four Lancashire boilers 
with a working pressure of 250 lb. per square inch, 
and an evaporation of 12,000 Ib. per boiler, the fuel 
used being Yorkshire washed singles having a 
calorific value of 13,000 B.Th.U. Each boiler is fitted 
with Hopkinson’s mechanical stokers, all of which 





are actuated from an overhead line shaft, this shaft 
being driven by a commutator motor. The fuel 
supply and draught is regulated by a Kent auto- 
matic boiler control, this equipment comprising 
a master controller which measures the steam pres- 
sure on the boiler and varies the flue draught by 
adjusting the main flue damper. This is accom- 
plished by a variable hydraulic control pressure 
operating on a power cylinder which is connected 
to the main damper. The fuel supply is under the 
influence of a fuel/air ratio controller which 
measures the air supply and regulates the speed 
of the commutator motor driving the overhead 
shaft, from which the mechanical stokers are 
actuated, this having the effect of governing the 
amount of fuel fed into the furnace of the boiler. 
Satisfactory results have been obtained with this 
automatic control, and it assists in maintaining a 
good standard of efficiency. 

As will be seen in Fig. 1, the fuel is hopper fed 
to the boiler front, the hoppers being filled in turn 





length of the power house, and is a good example 
of modern factory power distribution from a 
centralised power unit. The panels are equipped 
with independent switches for every part of the 
cotton mill and finishing factory, so that any one 
section can be cut out when desired and the mains 
serving the section made dead right up to the 
switchboard, which is always a wise precaution. 
Current consumption is also registered at the 
board by meters connected to the mains and 
indicating the electrical energy being supplied 
to any particular point of the manufacturing plant. 

A view of the interior of the power house is given 
in Fig. 2. The English Electric turbo-generator is 
seen at the right-hand side. An interesting feature 
of the turbine is the pass-out arrangement located 
between the third and fourth stages of the stator. 
Steam is passed out of the turbine at this stage at 
an approximate pressure of 30 lb. per square inch, 
and is used at that pressure for various manufac- 
turing processes in the factory.. This method has 
proved both economical and convenient, and well 
adapted to the special requirements of this 
specialised trade. It allows the boilers to deliver 
steam to the initial stage of the turbine at the 
economic pressure of 2501lb., and after part of 
the energy in the steam has been used to do useful 
work and thereby has been reduced in pressure 
and temperature to the degree necessary for 








FIG. i—BOILERS IN POWER HOUSE 


by mechanically operated chain and _ buckets, 
which convey the fuel from a well where it has 
been dumped from the motor lorries that bring it 
to the yard. 

Generally, two boilers are in use for raising steam, 
while the other two are receiving their periodic 
cleaning and attention that every boiler needs and 
that every engineer in charge who does his job 
conscientiously takes good care to see that it gets. 
All the water used for boiler feed is subjected to 
lime and soda treatment, and passes through 
a Paterson water-purifying plant, where it is 
filtered before it reaches the feed tank. The boilers 
are thus kept free from scale and the evaporation 
efficiency remains unimpaired. 

In the power house there are two turbo-gene- 
rators, and one high-speed vertical steam engine 
direct coupled to a generator. The turbo-generator 
generally in use for supplying electric power to 
the mill and factory is by the English. Electric 
Company, Ltd., the rated output being 1000 kW 
at 500 volts. The speed of the turbine is 
6000 r.p.m., this being reduced to 1500 r.p.m. 
by the Power Plant Company’s reduction gear 
for the generator. The other turbo-generator. 
which is now kept as a stand-by, is a Rateau 
turbine direct coupled ‘to a 750-kW generator, 
The high-speed engine by Browett Lindley 
is direct coupled to a General Electric 60-kW 
generator, this set being used to supply current 
during the night when the turbo-generator set 
is closed down. 

All the generators in the power house are 
connected to a main switch and distribution 
board, the panels of which extend nearly the full 





process work, a prescribed volume of the steam is 
allowed to pass from the turbine to the process 
channel, where its remaining energy is used in 
another, but equally useful, way, while the residue 
left in the turbine continues its normal course 
through the last stages until the condenser is 
reached. 

Cooling water for the condenser is circulated 
by Gwynnes “Invincible” centrifugal pumps, 
the water circulating through the condenser and 
cooling tower from a large reservoir near the 
power house, from which an ample supply is 
always available. 


THe Cotton MILL 


Large well-built stores have been provided 
on the premises and American cotton is delivered 
to these stores in 500 lb. bales, where they are 
handled with a Herbert Morris overhead travelling 
crane and neatly stacked in tiers. The bales of 
cotton are received in large consignments, and 
capacious stores are necessary to house them until 
requisitioned for use in the bale breaking room 
on the top floor of the mill. By following this 
routine the floor space of the mill is conserved 
for operative work and need never be overcrowded 
by the raw material represented in the bales of 
cotton. Thus, in a real sense, and as generally 
understood by all methodical engineers, the bale 
store in this case is the rough material store, 
where quantities in stock are easily checked, and 
forward buying on favourable terms or awaiting 
the turn of the market for the right time to buy 
may be done without the risk of being caught 
short of raw material to keep the mill or factory 
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going on full output. In addition to that, a well- 
organised raw material stores is always a sure 
sign of good order, and where good order is found 
at the very beginning of any manufacturing process, 
it can generally be taken for granted that it will 
obtain throughout the whole organisation, and 
here is another example where that rule holds good. 

A London cotton mill cannot in the nature 
of things be very different from a Lancashire 
cotton mill, though a London mill is so rare as 
to appear unique and to cut across all tradition, 
for, as everyone knows, Lancashire has always 
been considered in this country to be the home 
of the cotton industry. But the mill has been 
put down in London because it is economical 
as well as convenient to have the mill as near as 
possible to the finishing factory in order that the 
various qualities and patterns of material may be 
produced on the spot to meet all requirements 
without let or hindrance by an outside organisation. 
Thus the mill and factory constitute a complete 
manufacturing unit. 

To readers who are not familiar with the routine 
work in a cotton mill a short description of this 
mill may be of interest. 

Power transmission for running the plant is 
by motor-driven line shafting with belt and pulley 
to each machine. The cotton plant generally 











duck, drill, and calico. All these materials are 
taken by the finishing factory to be treated by 
processes which will be described later, and made 
into Crockett’s leather cloth. An interior view 
of one weaving shed is shown in Fig. 5. 

On leaving the weaving shed the fabric is taken 
to the picking room where every yard is examined 
and any blemish found is rectified before it is 
passed to the folding machines to be folded in 
standard lengths and made ready for the factory. 


FInisHiIne Factory 


The finishing factory adjoins the cotton mill, 
but operates as a separate unit in so far as produc- 
tion is concerned. Power, light, and heat are 
supplied from the power and boiler house pre- 
viously referred to. Raw materials are separately 
received, examined, and docketed by orderly 
routine methods that keep the factory supplied 
with all its requirements and allow the finishing 
processes in the manufacture of the leather cloth 
to go forward uninterruptedly, as indeed it must, 
to get the necessary results in quality as well as in 
quantity. 

Actually the raw materials for making the leather 
cloth consist principally of the fabric produced in 
the mill, linseed oil, and pigments, the two latter 
ingredients being bought in bulk and treated 





FIG. 2—INTERIOR OF POWER HOUSE 


is of standard design as supplied by the well-known 
makers of this type of equipment 

In the bale breaking room, where the first 
process takes place, there are Dobson and 
Barlow bale breakers, which perform the first 
breaking up and cleaning process on the raw 
material. From these machines the cotton 
passes through hoppers to Buckley’s opener 
machines, made by Taylor, Lang and Co., 
where the cotton takes on the form of a fleecy sheet, 
and thence to the pre-finishing scutching machines. 
Here all the remaining heavy impurities in the 
cotton are removed, and the loose cotton sheet 
is reduced to a uniform thickness throughout its 
length. Passing now to the carding room, the 
material is put through Dobson and Barlow card 
machines, where all the short fibre in the cotton is 
eliminated, and the sheet is transformed into a 
continuous length of loose untwisted cotton, known 
as sliver. The material in this condition and wound 
on spools is now ready for the draw frames to have 
the fibres in the sliver laid parallel endwise and 
brought to equal weight per yard, and doubled 
many times over into long loose twisted strands, 
after which it is passed on spools through the 
slubber stage to be reduced to rove at approxi- 
mately one-fifth the thickness of the sliver, and 
so on to the last roving frame, where it is brought 
to the right condition for spinning. Fig. 3, p. 236, 
shows one of the spinning floors. 

In the spinning department there are twist frames 
and warp frames, spinning the rove into about six 
times its length before it goes to the winding depart- 
ment to be wound on to large bobbins and beams 
ready for the weaving shed. The weaving shed 
is capable of weaving various grades of materials, 





scientifically under the supervision of skilled indus- 
trial chemists until a substance is produced that 
will stand the test of tropical heat and Arctic cold 
without being affected, and that will not deteriorate 
when exposed to either condition over long periods. 
This substance, made with so much care to a 
formula issued to the factory from the laboratory 
after prolonged experiments, is always referred 
to in the factory as daub, though it would seem 
to be worthy of a better name, but it will suffice 
to know that daub, in this case, is a scientifically 
prepared mastic used for impregnating and finish- 
ing the surface of fabrics to give them the appear- 
ance and to some degree the wearing qualities of 
the best leather. The finished surface of the 
material can be equally well produced in any shade 
or colour desired, with either a glossy or a flat 
finish, self colour, or grained to resemble expensive 
skins or antique patterns used for many purposes. 

Care is exercised in selecting materials that are 
to be used to produce the finish required. All 
fabrics are examined before use to ensure freedom 
from blemish or defect, and the linseed oil, used 
for making the daub by mixing with various pig- 
ments, is purchased in bulk in its raw or crude con- 
dition, and is treated on the premises by a special 
process to bring it to the correct viscous state 
suited for the purpose, temperature and period 
of treatment being the important factors in the 
process. Special colours and tints for finishing 
coats are prepared in the colour-mixing and grind- 
ing department from dry colours mixed with the 
prepared linseed oil and spirit, the department 
being well equipped with modern plant to give the 
necessary output. There is also an experimental 
room where any colour asked for by customers is 





first mixed in small quantities and the exact tint 
obtained before being made in bulk by the machines, 
and it is claimed that any colour of the most delicate 
shade that may be submitted by purchasers can 
be perfectly matched on the finished leather cloth. 

Broadly, there are three main processes through 
which the cloth passes before it is finished. These 
are first, filling up the pores of the cloth and drying 
out; secondly, smoothing off the surface; and, 
thirdly, finishing the face with colour or grain re- 
quired, anddryingout. There are, of course, other 
subsidiary processes which, though important in 
themselves, are only contributory to the three main 
treatments in the production of the finished 
material. 

By dint of long experience, experiment, and care- 
ful checking, this specialised industry has been 
reduced, or perhaps it should be said, has been 
elevated to the level of a fine art, by the adoption 
that of every process, however simple it appeared, 
was found necessary to bring the finished product 
to a satisfactory finish when measured by present- 
day standards of utility, durability, and appear- 
ance, and when that stage was reached, to ensure 
its permanence by standardising each process in 
every detail and leaving nothing to chance. There- 
fore, if one roll of cloth of a given quality is followed 
through its various stages in the factory and the 
treatment it receives at each stage is noted, it will 
serve to illustrate in some degree the methods 
employed to produce this useful material, though 
it would be difficult to convey to the lay mind just 
the exact information as to where the secret of 
success lies, or to state in precise terms just when 
and where the deft touches of the expert are applied 
to ensure uniform results. 

Taking, for example, one of the popular and 
less expensive qualities of the in which where the 
fabric used is calico which has been woven in 
the mill, the material, after it has passed inspection, 
is put through steam-heated calenders to take 
out any remaining crease, provision being made 
for mechanically unrolling and re-rolling the fabric 
as it passes to and from the calender. It is then 
taken to the daubbing room, where it receives 
the first coat of daub on specially designed 
trowelling machines, designed and constructed 
by the firm, the special features of the machines 
being the simple, but efficient, devices for evenly 
spreading the daub and rolling it well into the 
pores of the fabric. At this stage the daub 
is slack and sticky, and requires to be dried out 
at a constant temperature over a period of time 
that will permit all the volatiles throughout the 
thickness of the coating to be thoroughly evapo- 
rated and leave it dry, but quite supple. The 
drying operation is important because it affects 
the uniform quality of the finished cloth; more- 
over, the-solvent leaving the daub in the form of 
vapour has to be dealt with and disposed of ; 
it is valuable and therefore worth recovering. 
The manner in which the problem of disposal 
and recovery has been solved provides another 
instance where science has been applied to industry 
with profitable and satisfactory results. 

But following the manufacturing process further, 
and leaving a description of the method of recover- 
ing evaporated volatiles until later, the fabric 
with the first coating of daub is automatically 
passed from the trowelling machine to the drying 
room, which is situated immediately underneath 
the daubbing room floor, the full length of the 
material being looped and hung over spindles 
lying horizontally and supported in rollers which 
run on rails carried from the roof of the drying 
room. This arrangement allows each length as 
it passes from the trowelling machine to the drying 
room to be run clear of the aperture in the floor 
through which it has passed and make room 
for the others following on, the practice being to 
fill the drying room during the day and leave the 
material there over night to dry out in the tempera- 
ture constantly maintained. Fig. 4 gives a view of 
the colour mixing laboratory. 

After the drying process each length is taken 
from the spindles and returned through the 
aperture on to the rolls of special rubbing and 
smoothing machines, where it passes between 
revolving pumice stones and any rough surface 
or uneven thickness is removed, leaving it ready 
to receive the next coat of daub. The processes 
of daub, dry, and smooth, are repeated a number 
of times until the material is thoroughly filled 
and the proper weight or thickness is attained. 
It is then ready to receive the neutral coat as a 
first step towards reaching the finished colour. 
Then follow at least two coats of the colour 
desired, each coat being subjected to drying and 
smoothing before another is added. When a 
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glossy finish on the surface of the cloth is wanted 
it is given a coat of clear varnish and then dried 
in the heat of the drying room. Fig. 6 shows the 
inspection and measuring room. 

When an antique or grained surface is required 
on the finished cloth the material is passed through 
rolis having the design embossed on the periphery. 
These rolls are very costly to make, and as a rule 
are only used where a large quantity of cloth of 
a particular pattern is wanted; but it is always 
possible to produce a cloth with a surface of 
exclusive design and colouring to meet the pur- 
chaser’s wishes whenever the additional cost of 
production is considered justified by the advan- 
tages derived from exclusiveness. 

After the final finishing process is completed, 
the cloth in whatever quality it has been made is 
sent to the examination room, where it is subjected 
to inspection before being cut to length and 
delivered to the despatch department. 

Recovery of the solvent evaporated from the 
daub during the drying process, already referred 
to, is one of the achievements of scientific 
research which only comparatively recently has 
been applied to industrial enterprise. The solvent 
recovery plant installed in the factory of the 
Leather Cloth Company is by Sutcliffe, Speakman 





and Co., Ltd., Leigh, Lancashire, and _ its 


efficiency, stated in terms of actual recovery, 
reaches a surprising figure. The method adopted 
in this plant is simple and _ straightforward ; 
it requires little attention, being more or less 
automatic in its action, and a brief outline will 
be sufficient to indicate the routine followed. 
In the factory under review, the solvent is con- 
centrated almost entirely in the drying rooms 
mixed with the warm air. By means of exhaust 
fans the warm air laden with evaporated solvent 
is conveyed through ducts into a container and 
filtered through a bed of activated carbon, passing 
through which the solvent is absorbed and the 
air is freed of all the solvent it contained. When 
the carbon is charged to saturation point the air 
discharge from the exhaust fans is diverted to 
another container, while steam is turned into the 
charged container, and drives out the solvent with 
the steam which is condensed. From the con- 
densate the solvents are later recovered by decanta- 
tion or fractionation as found convenient. 

In addition to the manufacturing plant, the 
mill and factory have their own repair shops and 
are equipped for forging, machining, and fitting 
on a scale that is adequate for the upkeep of the 
machinery, which, in many respects, is of special 
design to deal with this specialised branch of 
industry. 








Scottish Locomotive Experiences 


By E. H. 


LIVESAY 


No. 1.—‘ THE MID-DAY SCOT,” L.M.S.R., LONDON TO GLASGOW 


si (Peat trees from little acorns grow.” An 

appropriate saying applied to these locomo- 
tive experiences. When I climbed into the cab of 
“No. 2700,” C.P.R., at Vancouver, last year, I 
certainly did not foresee what it would result in, 
and how far afield it would take me. But the 
first step led to another, thence to a third, and on. 
Vancouver to Mission, covered by the first permit, 
expanded until I reached Revelstoke; this in 
turn induced me to carry on to Calgary, over 600 
miles from my starting point. Then again on, to 
“points East,” and ultimately New York; one 
locomotive to another, one country to another, 
until now I am taking the reader with me to 
Scotland, to see what that fascinating part of the 
world has to show a student of locomotives. 

If one is in quest of knowledge, it is a good plan 
never to miss an opportunity of acquiring it, 
directly or indirectly. A long journey in a train 
bores me, whereas the same distance on the foot- 
plate does not, and there is always something of 
interest to be picked up in the cab if the love of 
locomotives is in one’s blood, as it certainly is in 
mine. Having already travelled on the “ Royal 
Scot ” (THE ENGINEER, April 7th), I chose ‘‘ The 
Mid-day Scot’ to take me north this time, and 
the footpiate of ““ No. 6207,” ‘“ Princess Arthur of 
Connaught,” as the approach to the field covering 
the first part of my anticipated Scottish investi- 
gations. As I dealt with the Euston—Glasgow 
route in the “ Royal Scot ” story, there is no need 
for much repetition ; I can confine myself to notes 
incidentally connected with this particular journey. 
Variations in the two accounts are chiefly asso- 
ciated with the engine, “‘ No. 6207,” which is 
of the “ Princess Royal” class, whereas “ No. 
6227,’ ‘“‘ Duchess of Devonshire,” with which I 
travelled before, was a “‘ Coronation.” The two 
classes differ in some fairly important details, the 
‘“ Princess Royals ” preceding the ‘‘ Coronations,”’ 
which are improvements on the former, so it is 
advisable to give a few of their respective dimen- 
sions, showing what development has been con- 
sidered necessary in the light of experience : 


** Princess Royal ” ** Coronation ”’ 


class. class. 

Cylinders, inches (4) 16} x 28 ... (4) 163 x 28 
Driving wheels 6ft. 6in. ae 6ft. Yin. 
Heating surface : 

Fire-box, sq. ft. ... 217 Sie iise 230-5 

Tubes, sq. ft. 2,097 sas See ee 

Superheater, sq. ft. 623 cb, Sas 856 

Total, sq. ft. 2,937 see ulge 3,663-°5 
Grate area, sq. ft. ... 45 cell fase 50 
Steam pressure, Ib.... 250 tig” eee 250 
Tractive effort, lb. ... 40,300 40,000 
Weight : 

Engine, tons 104-5 axel ees 108-1 

Tender, tons S285 5 se 56-35 

Water, gallons 4,000 


Coal, tons ... ... 10 
[The vacuum pump seen attached to the left- 
hand outside crosshead is now not fitted, the ejector 
being relied on entirely.] 
The “ Princess Royals” appeared in 1933, and 


on the L.M.S.R. They bear a strong family 
resemblance to the G.W.R. ‘“ Kings,” several 
of the leading features and dimensions being 
identical ; the cylinders are of the same size in 
the two designs, 16}in. by 28in., and the divided 
drive is also similar. The driving wheels are 
6ft. 6in. in both types, and the boiler, though 
naturally considerably larger in the “ Pacific” 
design, showed Swindon characteristics clearly 
in its original form, such as the absence of a 
dome, the small superheater, and Belpaire fire-box. 
Alterations have subsequently been made, how- 
ever, and all the engines of this class are now not 
necessarily quite alike in steam generating charac- 
teristics. Their history is a little involved; 
the first two “P.R.s” ‘Nos. 6200-1,” were 
built without combustion chambers, the tube 
length being 20ft. 9in., and the superheating surface 
370 square feet. No dome was fitted originally, 
but later, domes containing the regulators were 


valve gear for the four cylinders, whereas the 
‘* Kings ” have only two. It is possible to criticise 
both arrangements ; the “ King ” for having the 
valve-actuating gear inside the frames, where it 
is difficult to get at, and working the outside valves 
from it, the opposite plan being the logical one ; 
and the “ Princess Royal ”’ lay-out for the use of 
four sets of gears when two would suffice, the inside 
and outside cranks on each side being in opposition. 
The reader will remember the apologist who 
detected in some outrageous peccadillo, defended 
himself by saying “a man must live,”’ only to be 
floored by Voltaire’s rejoinder that he did not see 
the necessity. Neither could I quite see the need 
for this complication. The difficulty has since 
been remedied in the ‘‘ Coronations,” as they have 
only two sets of gear, the inside valves being 
worked by horizontal rocking levers from the 
more accessible outside mechanism. 

The ‘ Princess Royals”? are not streamlined, 
neither have they smoke-box deflector plates, nor 
any special means of lifting the exhaust steam clear 
of the cab windows. I looked forward to the oppor- 
tunity of noting whether any difficulty arose with 
regard to this, as my previous trips on L.M.S.R. 
** Pacifies ’’ had been on the streamlined “‘ Corona- 
tions,” with which there was apparently little 
trouble. The “ Princess Royal’s”’ cab front, too, 
is at right angles to the centre line, not inclined 
inwards. This also might have some effect on 
straying air currents. It is curious how old ideas, 
when revived, become looked upon as new. These 
V-shaped cab fronts were common on French 
engines at the end of the last century-——the P.L.M. 
had many of them. 

The arrangement of the cylinders and driving 
gear on the “ Princess Royals” is not quite the 
same as on the “ Coronations.” In the former, 
the outside cylinders are over the rear bogie wheels, 
as close as possible to the first pair of driving 
wheels, with resulting short connecting-rods, all 
reminiscent of Swindon practice. In the ‘‘ Corona- 
tions ”’ the outside cylinders are between the bogie 
wheels, and the connecting-rods are lengthier. 

To return for a moment to the matter of stream- 
lining, and the four sets of valve gear, I have seen 
it stated elsewhere in an interesting technical 
brochure, that when the former was adopted, the 
latter was given up, on the ground that the inside 
valve gear could not be got at. This seems peril- 
ously near a non sequitur argument. If two sets 
of valve gear are satisfactory with streamlining, 
obviously they would be equally so in the absence 
of it. I think there must have been other more 
vital reasons for the elimination of the inside gear— 
increased simplicity, weight reduction, and lower 
cost, for instance. 

Just as I was interested in comparing the 

















L.M.S. LOCOMOTIVE “PRINCESS ARTHUR OF CONNAUGHT” 


adopted, and the superheating surface was 
increased ; they are still without combustion 
chambers. “ No. 6201” has had further altera- 


tions made to the boiler, and now has no dome. 
The only “P.R.s”’ with domes are “‘ Nos. 6200” 
and “ 6202.” 

Leaving out of consideration “‘ No. 6202,” the 
turbine engine, which is in a different category, 
“Nos. 6203-12 ” were built in 1935; all have 
combustion chambers and regulators in the 
smoke-box, but are not fitted with separate domes. 
The tube length is 19ft. 3in., the decreased length 
in comparison with the prototype being due 
to the combustion chambers. 

“No. 6207,” which is illustrated, and with 
which I travelled on the occasion described in this 
article, has a smaller superheater than that with 
which it was first built. Originally, this had an 
area of 623 square feet, but has now 467 square 
feet. The tube length is the same as in the other 
engines with combustion chambers 19ft. 3in. 

In one important respect the two designs con- 





were the first ‘“ Pacific” class express engines 


L.N.E.R. “ A.4s” with the L.M.S.R. “ Corona- 
tions,’ when my first English footplate trips were 
taken, so did I anticipate noting differences 
between “ Princess Royals’ and ‘ Coronations,”’ 
which have now been duly placed on record. But 
revenons d nos moutons. 

The ‘“ Mid-day Scot” is due out of Euston at 
2pm. “No. 6207” left at 2.01, in charge of 
Driver Buchan and Fireman Partridge, and with 
the diminutive load of 250 tons net, to be increased 
later at stops farther north. The 1 in 70 Camden 
bank was taken with practically full-open regulator, 
and 25 per cent. cut-off, which was shortened to 
15 per cent. by the time Kilburn was passed. The 
speed had risen to 60 m.p.h. at Wembley, and 
remained at about this figure all the way up the 
long but easy gradient to Tring. Bushey, just 
after water had been picked up at the troughs of 
that name, was passed at 2.20 p.m., and Tring, 
32 miles, at 2.36 p.m. After this point there is 
no more inclination likely to give concern for 
many a mile—until just beyond Wigan, in fact, 





trast. The ‘“ Princess Royals” have four sets of 


194 miles from Euston. All this stretch can be 
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regarded as easy going for a powerful engine, and 
‘* Princess Arthur of Connaught ” made light work 
of it, with her very moderate load. A little beyond 
Leighton Buzzard there is the short Linslade 
Tunnel, which I remembered from my “ Royal 
Scot’ run. Its cross-sectional area is small, and 
a big engine nearly fills it, the top of the chimney 
coming to within a few inches of the roof, so that 
there is a possibility of back-flash out on to the 
footplate. The firemen have always warned me 
about this tunnel when closing it—with a quiver 
of ear-drums, it was entered and left. 


By this time I had noted down “ good riding ”’ 
against ‘‘ No. 6207.” Nothing exceptional, but 
nothing to which exception could be taken. The 
L.M.S. “ Pacifics” have generally satisfied me in 
this respect—I will not say “ always ”’; there has 
been one sinner! But what is one among so many ? 
Locomotives are temperamental things, and cannot 
be expected to remain just as they are when they 
first come out of the shops. All engines of a class, 
too, do not invariably behave like each other. 
‘No. 6207 ” ran true to type, let us say, but that 
does not mean she was quite up to “ Coronation ” 
standard. The speed was still a comfortable 
jog-trot, about 65 m.p.h. We suffered one signal 
check at Bletchley, after which there was a short 
burst at 80 m.p.h., nearing Wolverton, which was 
passed at 2.54 p.m.—52} miles in 53 min. The 
weather was dull and showery, with a north- 
westerly wind that showed signs of strengthening. 
Roade, passed at 3 p.m.—60 miles in 59 min.— 
showed we were now on the right side of “ even 
time.” I noticed a little more rear-end sway than 
usual here, probably due to the track, as it had 
not been much in evidence before. And it began to 
rain hard. Where were the window wipers ? 
Fortunately, deflector strips were in position at 
the cab sides, and they, with the occasional appli- 
cation of a cloth, served in lieu of the missing 
wipers. 

Rugby—82} miles in 79 min.—was passed at 
the regulation reduced speed, and then there was a 
simple, straight-away run to Crewe, with plenty of 
time to note little things about the engine and its 
behaviour, but the very easy task it had been set 
made it hard to find anything of much importance 
to record. The deep-toned whistle pleased me, 
a great improvement on the shrill squeak that 
created such amusement when the ‘“‘ Royal Scot ”’ 
toured Canada and the States. That really was a 
mistake—even I had no good word to say for it. 
‘“‘ Pea nuts!”’ was right. The reader probably does 
not understand this derisive epithet. In winter 
time roasted pea nuts are sold from a portable 
stove at the curb-side, the ‘‘ products of combus- 
tion ’’ escaping with a high falsetto piping—hence 
the ‘“ Royal Scot”’ simile. Dignity was mated 
with insignificance—always a mistake. 


The live steam injector was put on to a limited 
extent, to check the blowing-off that occasionally 
took place. A 45 square foot grate is really an 
embarras de richesse with a 250-ton train, as Fire- 
man Partridge pointed out, though he did not use 
exactly those words. 


The motion was very smooth and unobtrusive 
in action ; revolving and reciprocating parts gave 
little or no evidence of their presence, which is 
what I have always noticed on multi-cylinder 
machines, whether three or four-cylinder, though 
it has been perhaps most obvious on the latter. 
In America, where twin-cylinder engines are in the 
vast majority, and where cylinder horse-power is 
often enormous, in comparison with European 
standards, pull and push is generally felt to some 
degree, particularly at low speeds. At higher 
speeds there is a sense of harsh, ruthless power, 
and a feeling that the engine is merciless on itself. 
In comparison, “ Princess Arthur” was almost 
feminine in its silky smoothness. The engine as 
a whole—though not so much as regards individual 
driving axles—is very well balanced, and the motion 
is light. 

Passing Rugeley at 3.59 p.m.—124} miles in 
118 min.—it was still raining heavily, and the 
strong wind had swung from the port bow to dead 
ahead, with the result that my anticipation of 
down draught from the squat chimney, due to the 
absence of side plates or streamlining, turned out 
to be justified. The steam blew down badly at 
times over both windows, making a good view 
ahead impossible, and drew from the trio on the 
footplate some very unparliamentary remarks. 
No, I am not suggesting who actually made them— 
it might have been me—but I know I heard them ! 
A sailor hates fog and “running blind ” like the 
Devil hates holy water—so do enginemen. I 
think side plates would be an improvement on the 





“‘ Princess Royals,’’ and window wipers would be 
an asset to any engine. 

Stafford—1334 miles in 1264 min.—showed we 
were still running on better than even time, and 
shortly after, a very easy 12-mile rise to Whitmore 
troughs begins. Just beforethisthere wasare-laying 
slack to 15 m.p.h., and Whitmore Station was 
passed at 4.22 p.m.—147} miles in 141 min.—after 
which it was all downhill to a stop at Crewe— 
4.34 p.m., 158 miles in 153 min. Here Buchan 
and Partridge left the footplate, handing over to 
Driver Foxley and Fireman Stones. They will, I 
am sure, agree that the run had called for no special 
efforts on their part. A very light load, moderate 
timing, and easy gradients, with a maximum speed 
of 80 m.p.h. reached only once, and a 62 m.p.h. 
average speed—that is the synopsis of the run from 
Euston to Crewe. 

Leaving at 4.45 p.m., under better weather con- 
ditions, the next stop was to be Wigan. The load 
had been increased at Crewe, but I omitted to note 
by what amount. The prevailing gradient is an 
easy fall to Moore water troughs, followed by a little 
upward pitch of 1 in 135, a similar fall to Warring- 
ton, and then a fairly steady rise to Wigan, 36 miles 
from Crewe. The distance was covered in 42 min., 
arrival being at 5.27 p.m., 4 min. late, average 
speed 52 m.p.h. We had evidently been dawdling 
—I have no explanation in my notes of our late 
arrival at Wigan. In fact, I can find no notes at 
all of this section. I do not think I was asleep ; 
I must have been hypnotised by the succession of 
manufacturing towns and the lack of excitement 
on the footplate. It remains in my memory as a 
continuity of factories, pitheads, canals—the Man- 
chester Ship is one—junctions, lunatic asylums, and 
assorted smells. I have no wish to live in this 
district. My ancestors left it—they were wise—and 
I will not return to it. But “ Princess Arthur of 
Connaught ” was apparently quite at home there, 
and it almost seemed was loath to leave it, she 
lingered so. From an engine-operational view- 
point, this section was a blank. 

Wigan, left on time at 5.32 p.m., is followed by a 
couple of miles of 1 per cent. gradient, which were 
taken with a 35-40 per cent. cut-off, the longest 
so far used other than at starting. Preston’s 
curved station—where an express once left the 
track, probably due to Webb’s objection to leading 
bogies ; he altered his views in his later years—was 
passed at 15 m.p.h., 5.52 p.m.; 209 miles in 231 
min., considerably less than even time, due to 
the lengthy stops at Crewe and Wigan, and the 
low in-between average of 52 m.p.h. Brock troughs 
reminded me that the L.M.S.R. places these con- 
veniences more closely together than the L.N.E.R., 
and it also seems to me that the L.M.S.R. scoops, 
operated by a vertical handle, need less power to 
lower and raise than the L.N.E.R. type. Lan- 
caster was reached at 6.15 p.m., 4 min. early, and 
was left again, with the load up to 430 tons gross, 
at 6.19 p.m., but a sudden application of the 
guard’s brake brought the train to a stand again 
just outside the station—we had started ahead of 
of time. A restart was made at 6.21 p.m., and here 
I began really to wake up and take notice, as Carn- 
forth was getting near, at the foot of the 30 miles 
long Shap incline, where things were sure to be 
interesting. The country was much more attrac- 
tive, too. Hill and dale had taken the place of 
factories and smoky towns; even the sea was in 
full view to our left at Morecambe, and the air 
had a salt tang in it. Carnforth is on a down 
gradient, and was passed at 55 m.p.h., 6.29 p.m.— 
236 miles in 268 min., average speed 52-5 m.p.h. 
Nothing to write home about, but stops had added 
many minutes to our total, and the Crewe-Wigan 
dodder had put a kink in the overall. A mile 
beyond Carnforth the pull begins. It is not con- 
tinuous ; there are even two or three short down- 
ward dips, and some level going, but the average 
inclination is heavily upward over the 30 miles 
to Shap Summit, 915ft. above sea level, culminat- 
ing in 4 miles of 1 in 75. The fireman has to pull 
his socks up on this stretch, and Stones did so— 
metaphorically. 

I have already confessed in these articles that 
I am constitutionally lazy, and dislike wasting my 
energy on times, distances, mileposts, and other 
minor and relatively unimportant details, when a 
variety of far more interesting things await atten- 
tion. But I am willing to sacrifice myself on 
occasion, and go clean contrary to my inclinations, 
providing the said occasion warrants it. Shap does. 
The engine has to work really hard there ; so has 
the fireman. Therefore why should I sit back and 
shuffle out of the game at this critical period ? I 
felt it was up to me to do my bit, too, with pencil 
and notebook, so I could hand the result on to my 





readers. I have not mentioned the driver, but 
you can guess what he would be doing—sitting on 
his seat, monarch of all he surveys, probably 
thanking whatever Gods there be that his firing 
days are over. I may be misjudging Foxley, of 
course ; possibly he was full of sympathy for his 
mate, but, if so, he did not show it—he left that 
to me. We all had something to do in the cab, 
and were willing to do it, so I give times, gradients, 
speeds, cut-offs, and what not, as noted at some 
of the principal points on the way up. Sticklers for 
meticulous accuracy will, of course, pick them to 
pieces, and say they are all wrong. They are not— 
they are all approximately right! And as close to 
reality as there is any need for. I decline to bother 
about fractions and seconds, which are quite out of 
place in articles of this sort. I aim at elevations, 
not sectional drawings. 

The Shap incline begins at mile 237 from Euston. 
This was passed at 60 m.p.h., with 15 per cent. 
cut-off, and fully open regulator. As far as Hin- 
caster, on 1 in 173, 8} miles up—which distance, 
however, includes 3} mile of downhill and level 
going—the speed was still nearly 60 m.p.h., but 
at Oxenholme, 3} miles farther on, on the same 
gradient, the cut-off had been lengthened to 25 per 
cent., and the speed had fallen to 45 m.p.h. The 
climb was beginning to tell. Four miles ahead, at 
Hay Fell Box, on 1 in 131, the speed was 40 m.p.h.; 
at Lambrigg Box, 14 miles farther up, on 1 in 106, 
it was down to 35 m.p.h., below which it never fell 
until we reached an “intermediate summit” at 
Grayrigg, 19 miles from the beginning of the climb, 
the cut-off remaining at about 25 per cent. Gray- 
rigg was passed at 6.54 p.m., 24 min. from the start, 
so the average speed over this nasty piece was 
47-5 m.p.h. “ Princess Arthur” was extended a 
little, as can well be seen, though, of course, not 
nearly to her limit. Decidedly, side plates were 
not needed here; the exhaust was passing high 
over the cab roof. 

Once over the Grayrigg peak, it is downhill and 
level to Dillicar troughs; cut-off became 15 per 
cent. again, and the speed had risen to 60 m.p.h. 
when the scoop went down. Immediately after 
the troughs, the gradient stiffens to 1 in 145 for 
1-5 miles through Tebay, passed at 7.01, and 
then becomes | in 75, at which it continues to Shap 
Summit, 5-5 miles beyond the troughs. At the 
start of this final climb we were doing 60 m.p.h., 
and the cut-off was set at 25 per cent.; a couple of 
miles farther on, the speed was 50 ; at Scout Green 
Box, in the middle of the 1 in 75 piece, it was down 
to 35, with 35 per cent. cut-off, on which the 
summit was reached at 25 m.p.h., time 7.10 p.m.; 
16 min. had been taken for the 11 miles from 
Grayrigg, half the distance being heavy going, an 
average of over 41 m.p.h. The whole trying 30-mile 
stretch from the foot of Shap to the summit had 
been covered in 40 min., making the average 
45 m.p.h.—very good going with a 430-ton train. 

Having reached the summit, everybody in the 
cab relaxed—even Foxley, who had not been doing 
anything! Stones straightened his back and swept 
up the footplate ; I felt like throwing my pencil 
overboard. There was a general sense of relief 
in the air, and the engine no doubt shared it, as 
the cut-off came back to the usual 15 per cent., 
and the speed rose rapidly to 55 m.p.h. on the down 
gradient through Shap Station. It was a case of 
“over the top and the best of luck” and away to 
Carlisle, the run being almost entirely a descent of 
31 miles. The sun had set me an example by pack- 
ing up for the day, so I followed suit, vacating 
Stones’ perch, which he had no chance to use on 
the way up to the summit. I willingly left it to 
him, as I felt he had earned some relaxation, 
though I had serious doubts of his getting much 
by sitting on that bleak, unresponsive slab of 
mahogany. I must be getting old; I yearn for 
cushions and back rests, and ‘‘ Princess Arthur ” 
had neither. The speed continued to rise. Thrimby 
Grange Box was passed at 65; at Penrith, 7.24 
p-m., about half-way down, it was still 65 ; nothing 
over this was shown on the dial, speed being 
limited on this descent, and the “‘ Mid-day Scot ” 
came to a stand in Carlisle, 299 miles from Euston, 
at 7.40 p.m., 4 min. ahead of time, 339 min. after 
leaving London, making the overall average 
52-9 m.p.h. As 22 min. had been taken up by the 
stops, the net time was 317 min., and the running 
speed 56-6 m.p.h., without any allowance for 
slowings and regaining speed before and after 
stations. 

It would be interesting to compare the respec- 
tive performances of ‘No. 6227, Duchess of 
Devonshire’ (“Coronation”) on the “ Royal 
Scot ’ (THE ENGINEER, April 7th) with “‘ No. 6207, 
Princess Arthur of Connaught” (““Princess Royal’’) 
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on the “ Mid-day Scot,” but it cannot in fairness 
be done over the entire route to Carlisle, as not 
only were the loads out of London very different, 
but the schedule is also dissimilar. The “ Royal 
Scot”? made no stop before Carlisle, whereas 
the ‘ Mid-day Scot’? made three. Over Shap, 
however, some comparisons can be drawn, as the 
loads were almost the same, the ‘‘ Mid-day 
Scot’s ”’ being only a little less. Both began the 
climb at about 60 m.p.h., but at Oxenholme the 
** Royal Scot ” was doing 57 m.p.h., the “ Mid-day ” 
45; at Lambrigg, speeds were 53 and 35 respec- 
tively ; Grayrigg “ peak ’’ was passed at 51 and 
35 by the two trains, a considerable difference. 
There was not so much contrast over the final 
Dillicar to Shap Summit stretch—65, 52, 48, 28, 
25, as against 60, 60, 50, 35, 25, were the recorded 
speeds of the rivals at corresponding points, and 
the time from Milnthorpe to Shap Summit was 
32 min. by the “ Royal Scot’’ and 33 by the 
‘“*Mid-day.”’ My impressions of the two trips were 
that, though both firemen worked really hard, 
Graig, with the “ Royal Scot,” had considerably 
the worst of it. My admiration was extended to 
both of them—they certainly “ earned their little 
bit o’ corn ”’ on Shap! 


At Carlisle lengthy station work occupied 
16 min., but we left to time at 7.56 p.m., 
with 102 miles to Glasgow ahead of us. At 
once I missed adequate lighting arrangements 
in the cab, as darkness had fallen, and I knew 
I should not be able to see anything on which 
to base notes. Gauges, cut-off scale, speed 
indicator, my gradient book—everything retired 
into the murk, and all was blackness outside the 
cab, too; station names, curves—until we hit 
them—fled past unnoticed, fleeting blurs and a 
lurch. “ Bardell versus Pickwick ’’ came into my 
mind ; I realised exactly how Sam Weller must 
have felt, and imagined him in my place. ‘“ Have 
you a pair of eyes, Mr. Weller?” “Yes, I have 
a pair of eyes, and that’s just it. If they wos a 
pair o’ patent double million magnifyin’ gas 
microscopes of hextra power, perhaps I might be 
able to see through a blaze o’ firedoor dazzle and 
a fog o’ coal dust ; but bein’ only eyes, you see, 
my wision’s limited.”” My vision was not merely 
limited—it was non-existent. I could not see a 
thing. At first it was quite enjoyable, sitting there 
listening to the roar of the engine, and the clang 
of Stone’s shovel, his energetic form, generally 
in motion, silhouetted against the glare of the fire 
as he busied himself about his duties. The 
lurching and quivering of the engine, the warmth, 
and the straining of my eyes as I tried to catch a 
glimpse of objects flying by, made me sleepy ; 
I felt perfectly justified in doing what I love to 
do—nothing—leave it all to somebody else! 
But then, I began to feel uneasy—those seats 
again !—both in my mind and elsewhere. There 
was the fireman, working like a galley slave. 
We were on Beattock now, and it is worse than 
Shap; his forehead was glistening; I saw him 
open the door into the bunker, and an ominous 
thought flashed into my mind: “There is no 
coal pusher on this class of engine!’ How often 
have I fulminated about firemen having to get 
into the coal space, and handle their fuel twice ; 
here was one doing that very thing, and there was 
I, sitting on his seat, like a stuffed dummy, 
neither ornamental nor useful, while he was break- 
ing his back and his heart on that coal heap. The 
situation was indefensible ; clearly it was up to 
me to do something about it and justify my 
presence on the footplate. I am proud to say that 
Virtue triumphed ; most of the way up Beattock, 
and subsequently at occasional intervals to 
Glasgow, I took the place of the missing coal 
pusher, shifting coal forward with the pick, and 
with my feet and hands, the spare shovel having 
turned up missing. The enginemen were greatly 
concerned lest I should climb too high up the 
pile and get my head knocked off by an over- 
bridge—I was more apprehensive that my back 
would break. Neither tragedy happened, however, 
and I worked my passage clean through to the 
finish. No, not clean ; the coal was a little dusty ; 
the dust rose, and stuck. At Glasgow, which— 
thanks largely to my exertions—was reached on 
time at 9.55 p.m., I boarded a bus, inquiring the 
fare to Cambuslang. The pretty conductress 
said: “ Ar-re ye a wor-rker?” “Of course I 
am; look at my face!” She did so, and was 
unkind enough to laugh. “ Then it will be thrup- 
pence.” ‘‘ What would it be if I were clean?” 
‘“‘ Fivepence!”’ So the run had proved: that cab 
lighting is advantageous; so is a coal pusher ; 
failing this, a trimmer; and that the Glasgow Cor- 
poration favours people with filthy faces. --I had 





earned (1) the fireman’s gratitude; (2) mens 
conscia recti; (3) twopenee, on the principle 
““money saved,” &c.; and (4) a touch of lumbago, 
which came next day. Altogether, I was satisfied 
with my performance, particularly when I thought 
of item (3). Scotch economy had already begun 
to infect me. 

This, then, explains why I can give so few 
particulars about the Carlisle-Glasgow part of 
my journey. Whereas first I was blind, afterwards 
I was otherwise engaged in the tender. 

It is a rather pity, because the 42 miles from 
Floriston troughs, culminating in the very heavy 
14-mile pull up through Beattock to the Summit— 
1015ft. up—far more severe than Shap, make a 
stretch on which it is always worth while watching 
an engine’s behaviour closely. I could have recorded 
a good many interesting things had “ Princess 
Arthur’s ” cab been fitted with the C.P.R. shaded 
electric lamp, throwing its accurately aimed pencils 
of light on to the various dials, instead of just a 
feebly flickering lantern, cuddling up against the 
water gauge, only making the surrounding darkness 
visible, as it always seems to me. A headlight, 
too, would have been very delightful, though I 
am not for a moment saying it is necessary in this 
country, so defenders of things as they are need 
not get their pens ready. I can imagine the track 
flowing towards the engine, lit up by the cool, 
white light, every chair and exposed sleeper 
standing out against black shadow, and seeing 
the curves swing their graceful ares into the straight 
as they are closed, before they have a chance to 
take me unawares, and fling me off my perch on 
to the cab floor, as did happen on one occasion, 
to the unrestrained mirth of the crew. If there 
had been mechanical help in the tender to save the 
fireman’s muscles—and mine ; if I had had a stop- 
watch—but no, on second thoughts I can always 
dispense with that! I am far too interested in 
locomotives to waste my time on split seconds and 
mile posts. 

With something to lighten my darkness in the 
cab, the Carlisle-Glasgow part of the trip would 
have had very different treatment. Under the 
circumstances, I can only tell the story of my 
experiences as a human coal pusher, so perhaps 
the reader will be good enough to look on it as a 
substitute for the missing details. At any rate, 
it is all true, which is more than can be said of 
some of my statements in past articles, if one or 
two correspondents are to be believed. This 
account tells how “* Princess Arthur of Connaught ” 
brought me to Glasgow, and what happened en 
route. Subsequent articles will deal with other 
experiences onall sortsand conditionsof locomotives 
in the Land o’ Cakes. It was my first stay in 
Scotland, and everyone was good to me, even 
though I was but “a chiel amang them takin’ 
notes.”” “* Princess Arthur of Connaught ”’ earned 
my unstinted admiration, but I think perhaps she 
would be an even finer engine minus two sets 
of valve gear, and plus a coal pusher—and needless 
to say, a cushion. 

(To be continued) 








American Engineering News 


Largest Activated-Sludge Plant 

With novel features in design, mechanical 
drying and incineration of sludge, and use of air-lift 
instead of pumps the new Southwest sewage treat- 
ment plant at Chicago is not only the largest activated- 
sludge plant in the world but is also representative 
of the latest developments in sewage treatment. 
Instead of a large area for digesting the sludge and 
drying it on sand beds, as originally proposed, the 
engineers devised a mechanical method for dewatering, 
drying and burning the sludge, so that only a small 
area is required. With compulsory change from 
discharge of raw sewage into the Chicago River to 
a comprehensive treatment producing a sanitary 
effluent, the city has gradually built a series of 
elaborate works at a present cost of £32,000,000, 
while construction yet to be done totals £10,000,000, 
including £2,000,000 to be spent during 1939. The 
system takes care of the metropolitan district and 
several suburban towns, and in 1938 the volume of 
sewage treated daily was 582 million gallons from a 
population of 4,500,000, plus industrial wastes 
equivalent to an additional 2,000,000 people. Experi- 
ments are being made with the fertiliser value of 
sludge. At the new Southwest Works, treating 
400-million gallons daily, gravity flow is secured and 
heavy excavation avoided by placing the plant at 
an elevation, thus equalising cutting and embank- 
ment on the site. Both grit and the coarser organic 
solids are deposited in 12 preliminary settling tanks 





101 x 103ft., with a water depth of 11ft., the deten- 
tion period being 34 minutes. Conveyers move the 
sludge to air-lifts which raise it to pipe lines, and 
operate continuously on a very thin or wet sludge. 
The effluent flows to two aeration batteries having a 
total of 16 aeration tanks and 32 final settling tanks, 
the latter 126ft. in diameter. Sludge is partly 
dewatered in vacuum filters, flash dried and burned 
in suspension with pulverised coal in boiler furnaces 
supplying steam for power purposes. 


Welded and Nickel-Lined Cargo Boat 
Somewhat of a marine curiosity is the 
welded twin-screw motor ship ‘* Dolomite,” of 4000 
tons cargo capacity, built to carry caustic soda from 
chemical works at Lake Charles, on the Gulf of 
Mexico, to Atlantic ports. It is 300ft. long, 43ft. 
beam and 20ft. deep, with a loaded draft of 16ft. 
The hull is built up of 18-in. rolled steel channels 
welded together, each channel forming a rectangular 
section of the hull, and transverse bulkheads con- 
sisting of plates welded against the flanges of these 
frames. Each of the five cargo holds is lined with 
nickel, and the pumps and pipes for handling the 
soda are of nickel or lined with nickel. Provision is 
made for temperature control, and for cleaning by 
the use of live steam. These holds are 36 x 25ft., 
and 18 ft. deep. The nickel sheeting was first spot- 
welded in place and then are welded at the butt 
seams. Bulkheads were cleaned by grinding the 
surface before spot-welding the sheeting. Wing 
tanks hold fuel oil and water. The spot or tack 
welding was done with apparatus that made it 
unnecessary to punch holes in the sheets and then 
plug-weld them with nickel welding rods. By this 
new method from 30 to 100 welds per minute can be 
made. The screws are driven by two oil engines of 
720 H.P. each, giving a speed of 15 miles an hour 
when light or in ballast. This ship was built in a 
dry dock and floated out when complete. Its main 
purpose is to transport caustic-soda liquor of rayon 
quality from the Mathieson works at Lake Charles to 
a storage terminal at Norfolk, on the Atlantic coast. 
Thence the liquor will be pumped into nickel-lined 
and insulated railway tank wagons of 10,000 gallons 
capacity, for transportation—at prescribed tempera- 
ture—to rayon works and other works requiring 
alkali. The ship is of such size as to pass the Erie 
Canal, and in voyages on the Great Lakes has carried 
full cargoes of kerosene and petrol, as well as caustic- 
soda or lye for soap making. Equipment includes 
machinery for handling dry cargoes in bulk. 


Distillery Warehouse 

As the substructure of St. Pancras Station 
London—was laid with a barrel as a unit of 
measurement, so distillery and similar warehouses 
are laid out on the basis of a similar unit. A recent 
warehouse of the National Distillers Products Com- 
pany, at Carthage, U.S.A., has a capacity of 50,000 
barrels of 50 gallons capacity and an insurable value 
of £1,000,000. It is so arranged that every barrel 
can be inspected from both ends without moving any 
barrel. Temperature control, with heaters at different 
levels, permits of varying temperatures on different 
floors. Actual barrel volume is 8 cu. ft., but the 
space per barrel is 35 cu. ft., due to provisions for 
handling, inspection aisles, ventilation, stairs and 
elevators, and sprinkler piping. Barrels are stacked 
24 high, or three high between floors, and only alter- 
nate floors are solid, the others having aisles and 
catwalks, as on the intermediate racks. Interior 
construction is steel frame, but the barrel rack 
framing is entirely of timber, with self-supporting 
racks, this being found more economical than any 
other material. Transverse bracing consists of 
diagonals between posts, and does not occupy any 
useful space. For longitudinal bracing, there are 
continuous timbers in the floor framing and lines of 
trusses in the roof framing. Brick walls are built 
of double-size brick, and are tied to the rack framing 
by pivoted iron straps to allow for such settlement 
as may occur when a rack 65ft. high is given its full 
load of about 12,500 tons. Steel plumb-line wires 
hung from the roof framing and held taut by plumb- 
bobs, pass through 1-inch holes in metal plates in 
the floors, and show both vertical settlement and 
such lateral movement as may be due to warping of 
the timbers. A concrete basement floor prevents 
thieves from tunneling in, and a watertight basin in 
the basement is designed to hold the liquid in case 
of fire, trapped outlets preventing the escape of 
burning liquid. Standard sizes of timbers were used 
to limit the amount of mill work, and all were cut to 

drawings at a saw-mill on the site. 








A Buitt-up VEHICULAR TUNNEL.—A vehicular tunnel, 
under the Mobile River in Alabama in the United States, 
is being built up in sections on the shore and these sections 
are afterwards towed out and sunk in position. It will 
have a total length of 2100ft. consisting of a 1100-ft. river 
section and a 500-ft. approach on each shore. The river 
section is being built up of 30-ft. long welded steel tubes 
lined with 18in. of reinforced concrete which, as they are 
completed, are sealed, floated into position and sunk in a 
trench dug in the river bed. The shore sections are being 
placed in cofferdams. Including the road approaches the 
project will have a total length of 3441ft. and is costing 
four million dollars to construct. 
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Rail and Road 


TRANSPORT AMALGAMATION SCHEME FOR LANCASHIRE.— 
The corporations of Blackburn, Accrington and Darwen 
have under consideration a plan for the amalgamation of 
the transport undertakings under one joint board. 

TROLLEYBUSES IN FRANCE.—With a view to increasing 
the use of power produced entirely in France, the Minister 
of Public Works has recommended all the responsible 
authorities in the country to consider the replacement 
of tramways or motor buses by trolleybuses. 


Train COLLISION aT KirksBy.—On the morning of 
Friday, August 25th, two excursion trains collided at 
Kirkby-in-Furness and thirty-two passengers were injured. 
The first train, from Southport to Bootle, was drawing out 
of the station when a fast train, bound for Aspatria, ran 
into the rear of it. 


New LanpD SPEED REcorRD.—On Wednesday, August 
23rd, a new land speed record was set up by Mr. John Cobb 
on the Bonneville Salt Flats, Utah, in his Napier-Railton 
car. He reached an average speed of 368-85 miles an hour, 
the respective runs being outwards 370-75 m.p.h. and 
inwards 366-97 m.p.h., the kilometre record was also 
broken with a speed of 369-74 m.p.h. 


ABANDONED RAILROADS IN AMERICA.—During the 
twenty years between 1917 and 1937 over 19,070 route 
miles of railway track were abandoned in the United States 
according to the Railway Gazette. This information is 
based on a survey by Mr. W. B. Schallek, which also states 
that there are at least a dozen complete railway systems of 
over 100 miles length in the United States which have 
been entirely abandoned, and forty-six of over 50 miles in 
length. 

NEW BRANCH OF ARGENTINE STATE Rattways.—The 
administration of the Argentine State Railways has received 
authority to build a branch line from Santa Rosa, on the 
Central North Argentine Railway, to Transito, on the 
Cordoba Central Railway, and also to carry out renewals 
to the 41 km. of line between Dean Funes and Cordoba, on 
the first-mentioned system, at a total cost of 1,400,000 
dollars paper. It is considered that the new branch is 
indispensable, in view of the increased traffic resulting from 
the fusion of the C.N.A. and C.C. systems. 

CaRBON Back IN RUBBER MrixEs.—lInvestigations at 
the Tokio University College of Technology, have shown 
that the efficiency of carbon black as a filler in rubber 
mixes is considerably increased by preliminary surface 
activation. According to the Chemical Trade Journal and 
Chemical Engineer, particularly good results were obtained 
by the treatment of original black, with small quantities 
(about 2 per cent.) of an acetone solution of cetyl pyri- 
dinium bromide, or a solution of what is referred to as a 
‘“‘Jauric shale oil base bromide.’’ The experiments were 
carried out with micronex carbon black and acetylene 
carbon black. Increases in the tensile strength of the 
vulcanisates of nearly 25 per cent. compared with the 
results obtained when using the untreated carbon are 
reported. 

TRAIN ACCIDENTS IN AMERICA.—A_ comprehensive 
analysis of train accidents in the United States was pre- 
sented before a recent convention of the American Associa- 
tion of Railroad Superintendents. Included in the report, 
which is reprinted in Railway Age, is the most recent 
annual summary compiled by the Bureau of Safety which 
shows that during the year ended June 30th, 1938, it 
investigated 45 collisions and 50 derailments in which 184 
persons were killed and 1045 injured. Of the 95 accidents 
investigated by the Bureau of Safety, 49 were attributed to 
negligence of employees; 6 to defects in or failure of 
equipment ; 7 to defects in or improper maintenance of 
way and structures ; 32 to miscellaneous causes, among 
which were 10 level crossing accidents and 6 cases of trains 
striking rocks and landslides on tracks, and 1, cause 
undetermined. Thirty-four of the 49 accidents ascribed to 
negligence of employees were due to disregard of signals, 
failure to operate trains under control in yard limits, on 
sidings, ete., and failure to provide proper protection to 
avoid collision. 

I.A.E. Researcu.—The over-heating of brake drums 
and wheel rims on buses is a problem of interest to manu- 
facturers of brake linings, brake drums, and tyres, and also 
to the vehicle operator. The main incentive of an 
investigation recently carried out at the Institution of 
Automobile Engineers’ Laboratories at Brentford was the 
marked effect of excessive temperatures on the durability 
of tyres and tubes. In this research, a complete back axle 
and wheel assembly was installed in the laboratory, and 
arrangements made so that a continuous braking force 
could be applied to one of the brake drums. Temperature 
measurements were made at a large number of points in 
the brake drum, wheel, rim, tyre, brake linings and axle 
casing, so that the various temperature gradients could be 
measured. In this way it was possible to study the way 
in which heat is transmitted from the brake drum to the 
wheel rim, and methods of encouraging air flow in the 
clearance space between drum and rim were developed. 
Certain modifications were found to be very effective in 
reducing both brake drum and tyre temperatures. 


GREAT NortH Roap IMPpROVEMENTS.—Big improve- 
ment schemes to be started within the next few months will 
bring the total estimated cost of works in hand on the 
Great North Road up to a figure exceeding two million 
pounds. The schemes, including those now in hand, 
represent the first stage in the rebuilding of the Great 
North Road under the control of the Ministry of Transport. 
They number altogether twenty-six, on fourteen of which 
work has already started. The result of these initial 
schemes will be to provide, within a reasonable space of 
time, some 50 miles of first-class road at places where 
improvement is most urgently needed. In addition, 
many weak links in the chain will be strengthened by the 
scrapping of obsolete bridges and the building of new ones. 
All schemes have been designed to fit in with the ultimate 
lay-out of the road. In general, so far as the route to 
Edinburgh is concerned, the Ministry aims at providing 
dual carriageways, cycle tracks, and footpaths within an 
overall width of 120ft., but some modification of this 
standard will probably be necessary on short lengths at the 
London end and in Scotland. 





Miscellanea 


I. Mecu. E. American Visit.—In view of the Inter- 
national situation the proposed visit to America of thé 
Institution of Mechanical Engineers has been cancelled. 
About 64 members accompanied by 33 ladies were to have 
sailed from Liverpool last Saturday, August 25th. 


InstirutE oF Merats.—In the event of war in which 
Great Britain is involved, communications to the Institute 
of Metals should be addressed, from the outbreak of 
hostilities until further notification, to the Secretary, at 
Inglestone, 9 Woodfield Lane, Ashtead, Surrey. Tele- 
grams: Shawscott, Ashtead. Telephone: Ashtead, 
Surrey, 90.. 


Power STATION ExtENsIoNS.—The Battersea Council 
has received the approval] of the Electricity Commissioners 
for an extension of the Lombard Road generating station. 
New plant to be installed will include a 30,000-kW. turbo- 
alternator and two boiler units of 180,000 lb. of steam per 
hour. The plant is to be ready for use by the middle 
of 1942 and the estimated cost of the extension is 
£400,000. 


Pusiic Works IN Mexico.—It has been announced that 
the President of Mexico has approved the immediate 
beginning of a 2,500,000 dollars reclamation project for the 
fertile lands lying in Mexico immediately south of Cali- 
fornia’s rich Imperial Valley, and a 400,000 dollars 
highway project to extend from Mexicali to San Felipe on 
the Gulf of California. 


A New Avtomatic STOKER—CoRRECTION.—In our 
description of a new automatic stoker, built by the Riley 
Stoker Company, Ltd., in our issue of August 25th, we 
incorrectly stated that the conveyor tube from the coal 
bunker to the stoker body revolved about a fixed spiral. 
Actually the spiral is fixed to the tube and the complete 
feed tube revolves. 


Tron OrE Mininc.—A shaft 200ft. deep is being sunk 
at Stanton, in North Lincolshire, so that the iron ore may 
be expeditiously and economically worked. Reports state 
that the ironstone stratum it is proposed to work is nearly 
30ft. thick and lies about 120ft. below the surface. 


INSTITUTE OF FuEL.—In view of the present state of 
emergency, it has been considered advisable to remove the 
more important records of the Institute of Fuel to a 
country district. Accommodation has been obtained at 
a small private hotel—Stangrave Hall, Godstone, Surrey, 
and the affairs of the Institute are being conducted from 
there instead of from London until further notice. Tele- 
phone number “‘ Godstone, Surrey, 101.” 


Uritistnec Waste Naturat Gas.—A method for the 
production of liquid fuel from waste natural gas, which is 
said to have commercial possibilities, has been developed 
in Canada according to the annual report of the National 
Research Council. By this method waste stabiliser gas is 
heat treated in a furnace of special design and made to 
yield three or four gallons of liquid fuel of the benzole 
type per 1000 cu. ft. of gas. The residual gas from the 
treatment is capable of yielding six to seven pounds of 
carbon black. 


A New CemEenT.—A new copper-bearing cement has 
been produced in the United States for architectural 
purposes. It comprises finely divided copper incorporated 
with “ caustic ’’ magnesium and mixed with a solution of 
magnesium chloride to produce in the mixture a synthetic 
mineral which has a good resistance to weathering. It is 
said in addition to have considerably more strength than 
portland cement and to possess flexibility, resilience, and 
adhesiveness. The new material can be brushed, trowelled, 
or sprayed upon practically any building substance and will 
take any kind of filler or aggregate. 


WATER STERILISATION.—At a recent conference in Liége 
M. A. Grégoire dealt with the use of free hypochlorous acid 
for the sterilisation of water. He said that this method 
of sterilisation was particularly advantageous owing to its 
extreme rapidity of action. The solution of hypochlorous 
acid is made at the place of utilisation by means of small 
flexible apparatus. The process is of considerable use for 
the anti-algal treatment of the cooling water in electricity 
generating stations and M. Grégoire gave some particulars 
of a large installation at a station in Brussels. By 
adopting this process the cost of water treatment is said 
to have been reduced from 5 to 1-50 francs per hour. 


MovuLpED PaprER INSULATION.—A new process of 
insulating telephone wires with paper has been developed 
in the United States by the Westinghouse Electric Com- 
pany. By this process 4242 wires are packed into a cable 
2in. diameter as compared with 3636 by the earlier process. 
The Scientific American states that in the new process 
paper insulation is formed on groups of 60 wires passing 
through a bath of pulp. These strands are twisted, two 
wires at a time, and assembled into the cable which is 
finally dried out in a vacuum oven. The saving in 
insulation thickness per wire is only 0-003in. but the 
accumulated saving in a 3636 wire cable allows room for 
606 more wires. 


DETERMINATION OF RHENIUM AND MoLyBDENUM.—At 
the United States Bureau of Standards Messrs. J. J. Hoff- 
man and G. E. F, Lundell have developed a method for the 
separation and colorimetric determination of rhenium and 
molybdenum, depending on differential reduction with 
mercury. Ifa dilute hydrochloric acid solution containing 
both elements is shaken with mercury, potassium thio- 
cyanate, and ethyl ether, only the molybdenum is reduced 
to the form which produces an ether-soluble coloured 
compound with thiocyanate. The colour of the ether 
extract serves for the determination of molybdenum. 
Addition of stannous chloride to the acid solution remaining 
after the molybdenum has been extracted, produces a 
yellow to yellowish-red ether-soluble compound which 
serves for the determination of rhenium. As little as 
0-001 mg. of rhenium can be detected in a solution con- 
taining 10 mg. of molybdenum, and 0-01 mg. of molyb- 
denum can be detected in the presence of 10 mg. of rhenium. 
Very few elements interfere, and practically all can be 
eliminated by a simple distillation. 





Air and Water 


Unitep States Air Force OrnpDERS.—The War Depart- 
ment of the United States has placed orders to the value of 
over 64 million dollars for aircraft and nearly 22 million 
dollars for aero engines. These orders are in addition to 
those to the value of 50 million dollars placed a short while 
ago. 

ConTROL OF BritTisH SHIPPING.—At midnight, Saturday, 
August 26th, the Admiralty assumed control of British 
merchant shipping. A warning has been issued by the 
Board of Trade prohibiting, without sanction, the transfer 
or mortgaging of British ships and the transfer of port or 
registry. 

Dock Facixities at BeELFrast.—At the luncheon which 
followed the recent launch of H.M.S. ‘‘ Formidable,”’ 
Mr. F. E. Rebbeck, chairman and managing director of 
Harland and Wolfi’s, put in a plea for improved graving 
dock facilities at Belfast. He said that a large dry dock 
was the one thing now required to make Belfast a really 
big naval port. 

New Tyne Beacon.—A new radio beacon has been 
erected on the North Pier, Tynemouth. It has a normal 
range of 50 miles and is expected to be heard up to 200 miles 
under favourable conditions. It has a wave-length of 
535 cycles per second. Its fog transmission is a signal of 
86 cycles per second every six minutes and in fine weather a 
similar signal four time an hour. 

New L.C.C. Frre Frioat.—The first of ten new fire 
floats for the London Fire Brigade has just been delivered. 
These boats are 4lft. 3in. long, 12ft. 6 in.wide and have a 
draught of 3ft. 6in. Each will be capable of throwing 
1400 gallons of water a minute and in addition be fitted 
with a powerful monitor attachment. The boats are being 
built at the yard of F. Curtis, at Polean, Looe, and the first 
one just delivered has been named “ Alert.” 


L.C.C. WATER SUPPLY FOR FirE Ficut1nc.—The London 
County Council is shortly to begin work on the construction 
of water mains to serve West London and the City with an 
adequate water supply in the event of emergency. Two 
pumping stations to be built will be capable of supplying 
30,000 gallons of water a minute which will be distributed 
for use at 200 special fire hydrants in addition to the 
ordinary hydrants. 

SoutHampton’s Suippinc.—Although more ships were 
handled at Southampton during July than the corre- 
sponding month last year, fewer passengers used the port 
and the tonnage of both inward and outward ships 
declined ; 363 ships arrived and there were 362 departures. 
The gross tonnage of outward ships was 1,901,541, and 
inward tonnage was 1,896,660. Inward cargo amounted 
to 73,690 tons, and there were 32,640 tons of outward 
cargo. 

Kort Proputsion.—An order has been placed by the 
Waratah Tug and Salvage Company Proprietary, Ltd., of 
New South Wales, with Kort Propulsion, Ltd., for the 
fitting of a Kort nozzle to the new harbour tug “‘ Waree.”’ 
It has been estimated that the tug’s pull without a nozzle 
would be about 8} tons, and with the nozzle it would be 
increased to about 13} tons. At four knots towing speed 
it has been assessed that without the nozzle the pull would 
be about 7} tons, and with the nozzle about 9} tons. 


PanaMA CanaL.—The United States Congress has 
authorised the construction of an additional set of locks for 
the Panama Canal at a cost of 277 million dollars. It is 
stated in Engineering News Record that although studies 
indicate that the normal needs of commercial traffic would 
not necessitate beginning construction of the additional 
locks until 1955, the work has been authorised because it is 
felt that provision of a parallel set of locks will give added 
protection against aerial bombardment. The plan adopted 
is the so-called ‘‘ bypass project ’’ under which the new 
locks will be placed a quarter to half a mile from the exist- 
ing locks and connected to the canal by converging bypass 
channels. The locks will be 1200ft. long, 135ft. wide, 
and with a navigable depth of 45ft. The approach 
channels will have a minimum width of 300ft. and a depth 
at low water of 40ft. 


Suippine Reparirs.—The annual report of the Ropner 
Shipping Company, Ltd., states that the year under review 
has been one of disappointment to the tramp shipping 
industry and there is still no signs of improvement. It 
goes on to say that, from an examination of the Shipping 
Assistance Bill, and the White Paper which accompanies 
it, it would appear that the assistance which the industry 
will receive will fall far short of anticipations. Prospects, 
therefore, are far from cheerful. The heaviest burden 
which the industry has to bear to-day is the cost of repairs 
and surveys. These costs are enormously increased by 
reason of the shortage of efficient engineers, due largely to 
the Government’s re-armament programme. It is impos- 
sible under existing conditions either to run vessels 
economically or to avoid heavy repair bills which would 
not be incurred if efficient and properly qualified engineers 
in sufficient numbers were available. 


New Fiotiria LEADER.—H.M. Flotilla Leader “ Kelly,”’ 
constructed by R. and W. Hawthorn, Leslie and Co., Ltd., 
at its Hebburn shipbuilding yard, to the order of the 
British Admiralty, was handed over on Wednesday, 
August 23rd, after a successful series of trials. H.M.S. 
“ Kelly ” is one of eight vessels ordered under the 1937 
Naval Programme. The overall length of the vessel is 
about 356ft. 6in., and the approximate displacement 
about 1,600 tons. The armament comprises 4-7in. guns 
and smaller machine guns. The machinery consists of two 
independent sets of single reduction geared turbines of the 
latest Parsons type driving two screws. An astern turbine 
is incorporated in each L.P. turbine, and provision is made 
in the H.P. turbines to ensure a high degree of efficiency 
over a wide range of cruising powers. The machinery is 
designed to develop a total of 40,000 S.H.P. H.MS. 
“ Kelly ” is the seventy-fourth war vessel constructed by 
the company for the British Admiralty. The company 
and it also has in hand for the Admiralty the cruisers 
‘“‘ Naiad ”’ and ‘“ Cleopatra ” of ‘‘ Dido * Class, the hulls 
of two destroyers “‘ Legion” and “ Lightning,” H.M.S. 
‘* Welshman,” mine-layer ordered under the 1939 Naval 
Programme, and the main machinery for the two cruisers, 
** Euryalus ” and “ Trinidad.” 
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THE CRISIS 


NEVER in its long life has Tok ENGINEER been 
produced in such strange circumstances as those 
which invest the present number. It has in its 
existence of well-nigh eighty-four years faced two 
grave crises. The first, the war of 1914-1918, the 
second the General Strike of 1926. During the 
Great War its business was carried on much as 
usual, The normal industrial life of this country 
was only disturbed in so much as the production 
of war material caused the enormous extension of 
factories, and diverted a large proportion of pro- 
duction capacity from its normal work. But apart 
from that change, life in our great cities and indus- 
trial areas was not gravely disturbed, the trifling 
and rare air raids affecting it hardly appreciably. 
In these circumstances THE ENGINEER and other 
technical papers carried on their normal work in the 
normal way. The other major crisis, the General 
Strike, affected this paper like all others, far 
more seriously. In fact for two weeks no printing 
was done and no printed papers appeared. News- 
paper offices throughout the land were, to all 
intents and purposes, closed down. But whilst 
there was a complete cessation of the newspaper 
business, there was no fear of physical destruction 
and personal injury; no danger that the presses 
and offices of newspapers might be destroyed. 

It is that danger which differentiates the present 
crisis from its predecessors. The aeroplane and 
bomb have introduced an entirely new factor. This 
paper could not disregard the possibility that Ger- 





many might send large squadrons of bombers to 
attack London, and that our offices and the works 
of our printers might be destroyed or seriously 
damaged. Nor did we feel that it would be prudent 
to delay till the very last moment the taking of 
such precautionary measures as lay in our power. 
Consequently we transferred our printing to a safer 
location; and the present number, the first we 
sincerely hope of very few, comes from presses more 
than a hundred miles from the metropolis. That 
step has involved the transference of a skeleton staff 
to the new quarters. The advertising, publishing, 
and editorial departments have been split into two, 
part remaining in London and part carrying on 
their duties more than a hundred miles away under 
new conditions and without their familiar facilities 
and conveniences. . In these circumstances we can 
hardly hope to keep THe ENGINEER up to the high 
standard at which it has always been aimed. 
Delays are inevitable owing to the difficulty of 
transport and the division of efforts. Some of our 
usual sources of news and information must be 
closed to us, our newsservice will be interrupted, and 
we are, editorially, without the customary help of 
a library and works of reference. We feel confident, 
however, that our readers will not be severe judges. 
If we are forced by circumstances to print less pages 
than we are in the habit of doing, or if those pages 
are not so rich in interesting or instructive matter, 
they will, we are confident, recognise that we are 
doing our best, at least, in circumstances beyond our 
control, and endeavouring to maintain the great 
tradition, not of THE ENGINEER alone, but of the 
whole technical press of this country. 

As a newspaper we have seen with the deepest 
regret the use which is being made of the Press, 
particularly of Germany, to foster international 
discord. We are proud to say that the scientific 
and technical papers have lent themselves little if 
at all to a system which aims at controlling the 
public mind by propaganda which is indifferent to 
the truth, or false by intention. If science employs 
mass psychology at all it does so only for beneficent 
purposes. In all countries which pride themselves 
upon their culture, and in this country in particular, 
the recognition of scientistsand technologists knows 
no frontiers, is affected in very small measure by 
national bias, and is wholly exempt from national 
animosity. When we recall the vast number of 
Germans who have been trained scientifically and 
have been taught to think and reason logically, 
when, moreover, we recall the natural inclination of 
the people for close, sometimes over-intricate, argu- 
ment, we cannot bring ourselves to believe that the 
methods of misrepresentation of the truth and 
suppression of essential facts can be having more 
than a superficial effect in Germany. When, 
furthermore, we recall the cordial relationship which 
has existed for many years between German and 
British engineers and scientists, and the invariable 
kindliness and straightforward dealing that have 
characterised our own contacts with Germans, we 
are comforted by the reflection that there must be a 
great multitude of them to whom war between 
our two countries is abhorent, and who under a 
different form of government would be the first to 
endeavour to establish and support rational 
methods of settling international difficulties. The 
first requirement for a prolonged peace, as Mr. 
Chamberlain, Mr. Roosevelt and Monsieur Daladier 
have pointed out is the re-establishment of confi- 
dence between nations. That can only be brought 
about when the truth, as far as it can be ascer- 
tained, is circulated to the people. Mass 
propaganda directed to a political purpose must 
cease. The settlement of international questions 
must be approached by the same means that the 
scientist employs in research work. 

If warcomes upon us now it will be solely because 
Great Britain and France lead a great portion of the 
civilised world in endeavouring to put an end to 
the days of force and to establish the days of 
reason on a firm foundation. There is, we believe, 
no quarrel between the German and British peoples. 
We are convinced that the mass of the German 
population is really anxious for the preservation of 
peace and is in little sympathy with the methods of 
its leaders. They would like to see the old tran- 
quility restored ; they would like once again to 
pursue their ancient industries in peace; they would 





like to see battles confined to the market-place and 
the forum; and would like to see intelligence, 
culture, and industry allowed to develop in quiet- 
ness and contentment. Cannot the scientists and 
technicians of the world do more than they have 
done to hasten the coming of that condition ? 
When we remember the position that they occupy 
in the world, the extent of their organisations, and 
the gradual permeation of all classes of civilised 
communities by the principles upon which the 
whole fabric of science and technology is built up, 
we are inspired by a lively hope that ere long the 
doctrine of force will be numbered amongst the 
shameful things of the past. 


Multiple-Blade Airscrews 


THE action of the marine propeller had so long 
been a subject of study that it might be thought 
that the knowledge so gained would have proved 
an effective guide to the early aircraft constructors 
when they came to design their airscrews. But this 
was hardly so at all, since it was soon found that 
the resemblance was but superficial. The great 
difference between them is that the sea propeller 
works in an almost inelastic medium, whilst the 
airscrew operates in an exceedingly compressible 
one, and this affects the conditions of operation 
most severely just when the highest output is 
sought. As the blade tip of an airscrew usually 
travels at a speed much above that of the aero- 
plane’s wings, the effect of the compressibility of 
the air is much more marked in the one case than 
the other. None the less, there is a resemblance 
between the air flow past blade and wing, and this 
is of assistance when considering what would be 
gained if one increased the number of blades. At 
present most airscrews have two or three, though 
four was not uncommon in the days when pitch 
variation was unsought. Just as in an advancing 
aeroplane wing the lift force balances the load to be 
carried whilst the drag determines the airscrew 
thrust required, so in the case of the airscrew blade 
the lift provides the thrust and the drag determines 
the engine torque; but the case of the blade is 
complex because different radii travel at different 
speeds, and the shape has to be designed sco that the 
combined effect at any radius of the rotational 
speed of the screw and the advancing speed of the 
aircraft will give the angle of attack corresponding 
to the best efficiency. If this were not done some 
part of the blade might reach the stalled condition 
when, as in a stalled wing, the lift force would sink 
suddenly and the drag greatly increase. 

Owing to the rapidly growing powers developed 
by modern aero-engines there is a demand for air- 
screws of greater and greater output. As the 
thrust increases with the square of the speed, it 
would at first seem that here is a direct way to 
increase output ; but this plan soon fails, for when 
the speed of each successive radius of the blade 
approaches the local velocity of sound (750 m.p.h. 
at sea level and 650 in the stratosphere) the thrust 
drops catastrophically, and the noise, incidentally, 
becomes almost unendurable. So if the rotational 
speed is already as high as is feasible, additional 
power must be sought in other ways. One way is 
to increase the diameter, and another is to add to 
the number of blades. An increase in diameter is 
mechanically simple, but has the grave disad- 
vantage that in small aircraft it makes adequate 
ground clearance difficult to provide, whilst in 
large multi-engined craft the engines have to be put 
inconveniently far out on the wings if the airscrews 
are to clear each other adequately. The remaining 
outlet is to add blades, since the thrust will almost 
keep pace with the added blade area. The problem 
now becomes one of design only, complicated, it 
is true, by the modern requirement that all blades 
should have a pitch-changing mechanism. When 


‘an aeroplane is about to take off from the ground 


and before it gains forward speed, blades set to a 
pitch angle suited to full-speed conditions are 
likely to be at or even beyond stalling incidence ; 
hence the airscrew thrust will be low and only a 
small load can be carried. It compares with trying 
to start a motor car from rest on top gear. The 
aeroplane’s equivalent to the change-speed gear- 
box is the variable-pitch mechanism of the modern 
airscrew. Most variable-pitch airscrews are now 
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designed with three blades, all alike controlled in 
pitch by one or other of the ingenious mechanisms 
contained in the hub and operated by the pilot or 
by a mechanical governor. The important ques- 
tion now is, can this mechanism be made yet more 
compact without losing efficacy ? If it can, then 
four, five, or even more blades can replace the usual 
three. Some ingenious inventor, it may be, will 
produce an effective and sufficiently compact means 
of blade angle changing which will be independent 
of the number of blades to be controlled, and the 
problem will then be one merely of spacing the 
blade sockets and of providing for the very high 





centrifugal forces which come on to each one of the 
blades at high speed. 

The Aeronautical Research Committee has con- 
sidered this multi-blade problem in past years with- 
out coming to any definite decision upon it. It now 
presses for solution and, at the same time, has 
become more difficult because of the pitch-changing 
requirement. An advance is imperative because 
engine powers have grown greatly and will become 
yet higher as the years go by. The first modi- 
fication will no doubt be the fitting of four blades in 
place of three but the need in the future of having 
even more than four will have to be faced. 








Locomotive Research and Development* 
No. V 


(Continued from page 207, August 25th) 


Rattway BoarD RESEARCH (continued) 


General Research on Track.—The Railway Board’s 
terms of reference which initiated the test work on 
track and engine, items 1 to 4 of which refer to 
research carried out on the track alone, are set out 
above. This work was commenced in November, 
1935, and completed in the summer of 1937. It was 
necessary to be able to measure stresses in rails and 
fish-plates, and for this purpose electro-magnetic 
strain gauges were obtained from the Baldwin 
Southwark Corporation. Optical deflectometers, for 
use in conjunction with the strain gauges, were 
designed and constructed by the two officers on special 
duty. Similar equipment, which was developed from 
the original track apparatus, was afterwards used in 
the research on locomotives. 


Application of Blondel’s Tests to India.—It was 
desired to investigate the effects of flange forces on 
rails and sleepers, and, following the pioneer work 
carried out by Blondel in France, tests on similar lines 
were undertaken in India. These were made under 
varying conditions of rail, sleepers, and ballast, and 
took the form of : 


(1) Pulling sideways on the rail under static 
vertical load, using a hydraulic jack anchored 
alongside. 

(2) Running two wagons on adjacent tracks and 
introducing between them a means of applying a 
known load on the axle ends, thus exerting a flange 
force on the rails under moving conditions. 

(3) Making similar tests with two engines, in 
this case applying the load to the bogie and leading 
coupled wheels. 


We were given an opportunity of seeing the last- 
named tests in operation at Moghalsarai with two 
*“X B” engines. In the case of (1) the apparatus 
was simple. For (2) and (3) the equipment is illus- 
trated in Fig. 10, which shows its application to 
engines in order to produce a known flange force. 
The effect of that force on the track was measured by 
a series of simple telescopic deflection gauges mounted 
on long bars which were in turn secured to lengths of 
rail embedded vertically in the ground clear of the 
ballast on either side of the track. By these instru- 
ments the elastic and permanent deformation of the 
track at the rail head was measured. 

The object of tests (2) and (3) was to find the 
limiting flange force which different kinds of track 
could stand without distortion. The speed at which 
these experiments were carried out was very low. It 
has, however, been found in France that the values 
so obtained hold good at high speed, but this should 
be verified so far as India is concerned. 

Owing to the attention which has been given in 
the last two years to locomotive flange force recording, 
only a limited amount of work has been carried out 
with this particular form of track testing, and the 
results so far obtained are different from those 
obtained by Blondel in similar tests in France. This 
requires some further investigation, in our opinion, 
and the following points should be noted :— 

(1) There is no continuous record of the force 
exerted by the spring separating the two engines, 
and although a certain tonnage is applied there is 
no guarantee that this remains constant throughout 
the duration of a run, owing to the strength and 
stiffness of the springs used. This may possibly be 
the cause of the difference by which Blondel finds 
that the same flange force causes less displacement 
of the road when stationary than when moving ; 
the Indian tests, however, appear to show the 
opposite, and careful verification of this point is 
essential. 

(2) Owing mainly to the effect of the coning of 
the tyres, the bogie was noticed to pursue a sinuous 
motion along the track within the clearances 





* Being Chapter VII of the Report of a Committee on 
“* Pacific’? Locomotives on Indian Railways. India Office. 
Price 6s. 9d. Some of the diagrams have been omitted owing 
to the impossibility of reduction. 





between wheel and rail. This requires investigation 
to ensure that such motion does not interfere with 
the flange forces which are assumed to be present. 

(3) It is desirable that the different elements 
making up the total displacement of the track 
should be split up, and deflection gauges should be 
applied to the head and foot of the rail separately 
and to the sleepers. 


Conclusions Reached by the Research Officers from 
the above Tests.—In so far as our terms of reference are 
concerned, the Research Officers have summarised 
the conclusions which they have drawn from the 
investigations so far made. Extracts from these are 
as follows :— 

(1) The lateral strength of track depends on the 
time it has had to consolidate after being laid or 
re-packed. 

(2) The type of rail has no appreciable effect on 
the lateral strength of the track. 

(3) 88} 1b. D. and O. plate track shows superior 
lateral strength to 90 1b. R. track with hardwood 
sleepers. This applies even to D. and O. track 
freshly laid or re-packed. 

(4) Under ordinary conditions of maintenance 
“CST/9” type and steel trough sleeper (90R 
rail) tracks show higher lateral strength, even after 
re-packing, than either D. and O. (88}]b.) or 
timber sleeper (90 R) tracks. 

(5) The D. and O. plate track shows a rate of 
growth of lateral strength due to consolidation 
inferior to both steel trough and “CS T/9” type 
sleepers, but superior to hardwood sleeper track. 

(6) 884 1b. D. and O. track is superior to timber 
sleeper track in its ability to hold gauge and is 
almost as efficient as ‘CS T/9”’ and steel trough 
tracks in this respect. 

(7) Comparative tests with steel trough sleepers 
N+3 and N-+6 sleepers per rail have shown that 
the lateral strength of the track may be taken to 
vary inversely as ~//°, where 1 equals the sleeper 
spacing, with a substantial margin of safety. 

(8) Under conditions of good maintenance and 
when consolidated, the D. and O. track affords 
excellent lateral stiffness, and it may be said to be 
capable of withstanding lateral thrusts of the 
coupled wheels up to 10 tons under 17-ton axle 
** Pacific > engines with an adequate margin of 
safety and without appreciable permanent dis- 
tortions. 

(9) The capacity of track to retain good surface 
and alignment is an important feature. If one 
type of track, due to features of the sleeper, ballast, 
or subsoil is prone to run down more quickly than 
another, it will have to resist greater horizontal 
disturbing forces even though it may have greater 
lateral resistance. Our experiments, confined, as 
they have been, to observations of lateral effects, 
do not enable us to report upon the susceptibility 
of any given track to “‘ running down.” 


It will be noted that the 883 lb. track on D. and O. 
plate sleepers is considered to be satisfactory. In 
another section of this report we have discussed this 
type of track, and venture to suggest that statements 
so definite as are made in the conclusions quoted 
above are hardly justified by the extent to which 
the research into the track has yet been carried ; 
indeed, the phraseology of conclusion (8) may well 
be misleading, and, in any case, the flange force 
which the 883 Ib. D. and O. track is said to be capable 
of withstanding safely is given as 10 tons for the 
17-ton axle load of the ‘‘X B” engine, viz., 60 per 
cent. Flange forces considerably higher than this 
have been recorded in the trials on “‘ X B ” engines. 


PROPOSALS FOR FURTHER RESEARCH WORK IN INDIA 


Engine.—Throughout our report indications are 
given of matters which require further investigation 
and research. It is only intended to mention here 
the more important work which should be under- 
taken. This may be divided into research which 





will establish certain values, and repeated testing 
to verify the continuance of those values. 

We are satisfied that the Railway Board now possess 
an apparatus which, in principle, affords an accurate 
means of recording locomotive flange forces. The 
immediate object of further research should be to 
verify what modifications on existing engines will 
effect the largest reduction in flange forces, both on 
straight and curved track. 


Our proposals are as follows :— 


(1) That two engines of each class (‘‘ X A,” 
“XB,” ‘“ XC”) should be modified as recom- 
mended, and flange forces on leading and trailing 
coupled and on guiding wheels recorded on both 
straight and curved track. The effect is required 
of speed, type of track, and type of formation. 
Trials should be carried out both in the dry 
weather and under monsoon conditions. 

(2) That, during the life of engines, spot checks 
should be made under different conditions of 
track, weather, and maintenance, to ensure that 
in no circumstances are excessive flange forces 
attained. 

In principle, no modification, whether contained 
in this report or subsequently decided upon, should 
be adopted until flange force records of trial engines 
show that under no conditions of reasonable railway 
operation are such forces excessive. 

Tests should always be carried out under similar 
conditions of adhesion (dry, damp, or wet rail) 
and under similar conditions of traction (with or 
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DIAGRAM _SHEWING ENGINES COUPLED TOGETHER 
FOR TRACK TESTS 








“Tre Encinger” 


FIG. 1O—FLANGE PRESSURE TESTS 


without train, regulator open or shut). These con- 
ditions are much more important than straining 
to obtain equal speed on all tests, which may give 
rise to acceleration and deceleration, and falsify 
results. It is also desirable that a comparison 
between two different arrangements on an engine 
should be made at short intervals, so that the state 
of the track does not have time to alter. If tests 
have to be repeated after a length of time, one or 
more of the tests already made should be repeated ; 
this will serve as a calibration, because of possible 
differences in the state of the track. 

Track.—The work which has been commenced 
with two moving engines on adjacent tracks should 
be continued. Attention should be given to the 
points referred to in the paragraph on Blondel’s 
Tests, to ensure accurate results. A suggestion 
in this connection is that electro-magnetic flange 
force recorders might be mounted on one of the 
trial engines, to verify the forces which are thought 
to be given by the spring separating them. 

On completion of these low-speed tests it is very 
important for Indian conditions that the values 
obtained should be verified by high-speed tests. 
This can be done by fitting a series of deflection- 
recording gauges to a given piece of track, the gauges 
being so arranged that the passage of each wheel 
will advance the recording paper one stage, thus 
allowing the axle producing the worst deflection to 
be identified. These deflection recorders should 
be fitted to both the head and the foot of the rail 
and to the sleepers. The form of the apparatus 
may well be similar to that which has been described 
in the French section of this chapter. 
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Tests on these lines should be conducted with 
engines up to the highest speeds allowable and under 
the worst track conditions. Tests might usefully 
be carried out on two successive lengths of track, 
one being in condition as found and the other put 
into the best practicable condition. It should be 
pointed out, however, that it is possible to examine 
only a relatively short length of track by means 
of deflection-recording gauges fixed in the formation. 

We have recommended the extended use of the 
Hallade track recorder, or some such accelerometer, 
and the limitations of this instrument have been 
referred to. It is, however, necessary to verify 
and record in a continuous manner the line, level, 
and versine of track under load, and we recommend 
that consideration should be given to the provision of 
high and low-speed track testing cars such as are des- 
cribed in the paragraph dealing with Truck Defects. 
The former is of use in co-ordinating measurements 
of flange forces and track irregularities when coupled 
to a locomotive which is under test. The latter is 
of assistance to the civil engineer in giving quantita- 
tive particulars of track defects. We have no doubt 
that the introduction of such special test vehicles 
on Indian railways would be of great benefit. 

Knowledge of the limiting lateral resistance of 
various classes of track is of equal importance to 
knowledge of the extent of flange forces themselves, 
and, although investigation into the former is likely 
to be more laborious and protracted than into the 
latter, complete security cannot be ensured until 
reliable information, affecting both engine and track, 
is obtained. Close research into the 88} Ib. D. and O. 
track is a matter of first importance. 


ORGANISATION 


Central Standards Office—There are many other 
fields of activity which can be profitably developed 
by a permanent central organisation such as the 
Central Standards Office. They can initiate investiga- 
tions which can well be carried out by the various 
administrations, but, to enable results to be properly 
analysed and interpreted, the staff must consist of 
persons who are free from ordinary routine work 
of the administrations and who can be sent to watch 
and follow up research in the field. We consider 
that this work is so closely associated with that at 
present being undertaken by the Standards Office 
that it would be desirable for it to form an integral 
part of it. The Office already controls the testing 
of engines with a dynamometer car, and collaborates 
with the Government Test House and with the 
metallurgical inspectorate on various matters. 

The details of such an organisation must be left 
to the Government of India ; we can only generally 
recommend that its aim should be permanency of 
record, continuity of staff and work, and co-ordina- 
tion with other Technical, Scientific, and Research 
Departments in the country, in order to avoid waste 
of effort in covering the same ground. Care will have 
to be taken in the choice of staff ; only workers with 
the necessary inclination, temperament, and training 
are likely to be suitable, and the number and type 
should be adequate. Suitable publicity should be 
given to such work, to stimulate interest among 
the railways and to enlist popular support ; this is 
an essential factor to success in the changing condi- 
tions in India. The ‘“ Technical Bulletin”’ issued 
by the Railway Board might well be enlarged, and 
its scope extended to embrace work of this kind ; 
although it is not an official publication it should 
in time become a useful mouthpiece of the Research 
Organisation. 

We hope that, before long, the Board will find 
it possible to include a member (technical), who 
should have under his control the directors for civil 
and mechanical engineering, and a director in charge 
of an enlarged Research and Standards Organisation. 
These directors should be adequately assisted 
by deputies and technical assistants. We feel 
that suitable officers should be forthcoming from the 
existing railway cadre. It would be the duty of this 
Organisation to initiate research to be carried out 
either by individual administrations or by the Board 
itself, as may be found most suitable. Of equal 
importance to the initiation of research is the following 
up and development of the work, and the staff should 
be adequate to cover this latter phase. On the 
development side it is essential that any work 
which may be allocated to administrations should be 
independently supervised by observers sent from the 
Board to co-ordinate results, and to ensure that full 
advantage is obtained from what is being done. 

In this connection there should be the closest asso- 
ciation between the technical sections of the Board, 
the Research and Standards Organisation, and the 
chief mechanical and civil engineers of the various 
railway administrations. For instance, when some 
trouble, such as defective tube plates, is brought to 
notice, one of the administrations should be nominated 
to report for all railways. The chief mechanical engi- 
neer concerned should send out questionnaires to 
ascertain the experience of other railways, and their 
suggestions as to how the problem can be met ; 
thereafter, the nominated officer should report to the 
Board. Research and experiment may then be 
initiated, to be carried out by the reporting chief 
mechanical engineer on his own railway, in close con- 
tact with the Research and Standards Organisation. 





The results, after suitable development, would then 
be available for all railways. 

Finance.—We appreciate that at the present time 
difficulties may be experienced in financing research 
and development. It has even been suggested to us 
that this should not be a charge against ordinary 
budget. We consider that budgets should be confined 
to definite allocation of expenditure for regular main- 
tenance, and that the cost of any research under- 
taken with the authority of the Board should be kept 
separate. A special order number should be issued 
to which all the work in the latter category should be 
charged. If this is done, not only will the finance 
department know the cost of all research work going 
on at any given time, but there will be a sound basis 
for estimating the cost of any recommendation 
for a resulting alteration applicable to all railways. 
Administrations can then in turn include in their 
estimates a definite sum of money for carrying out 
the necessary alterations concerned on their railway. 

The continuity and prompt performance of research 
work is so important that we strongly recommend 
that a definite annual grant be allocated to cover the 
expenditure and that a separate report should be pre- 
pared annually by the Research and Standards 
Section. Similar reports in England are regarded as of 
great importance. It should be realised that research 
is by its very nature incapable of showing immediate 
financial results in all cases. It is often necessary to 
make lengthy investigations into certain problems 
before it can be definitely ascertained that a return 
will be forthcoming. It is also inevitable that some- 
times there will be negative results. It is therefore 
not always possible to demonstrate in advance what 
results are likely to be obtained, and it is essential 
that a long view should be taken. 

It should be made possible to allocate increased 
expenditure and to select and depute additional] staff 
in consultation with the administration concerned, 
if any investigation shows promise of success. Indeed, 
this may be so important that the railways may 
actually be losing money while being deprived of the 
benefit of a particular improvement. Again, money 
savings, although important, are not the sole criterion. 
Safety and reliability are of equal, if not greater, 
importance, and research which enhances these makes 
for public confidence, and in the long run works for 
the benefit of the railways. Mistakes are doubtless 
inevitable in scientific investigation, but discourage- 
ment, which is apt to arise from uninformed criticism, 
should be avoided so long as good results in the 
majority of cases are being obtained from the experi- 
mental work. The importance of a bolder policy 
in this respect has already been emphasised both 
by the Pope and Wedgwood (Indian Railway Inquiry) 
Committees. 

With regard to the subject-matter of this report, 
our recommendations relating to improvement in 
the riding qualities of “‘ X ” class “ Pacific’ engines 
cannot be implemented without a continuance of 
the research which has already been so ably com- 
menced. Although there is little likelihood of imme- 
diate return in revenue, definite knowledge and 
measurement are being substituted for rule of thumb, 
and the resulting standard of safety should be con- 
siderably enhanced. In the wider field, experience 
all over the world proves that progressive continu- 
ance of savings can only be ensured by invoking the 
aid of science to an increasing degree. This is of the 
utmost importance to India, to assist her in attaining 
self-sufficiency. 








Sixty Years Ago 





GARIBALDI AND THE RIVER Po 


* Veni, vidi, vici”? might do for the soldier but 
seldom, if ever, for the engineer. The rapid glance 
that characterised the military leader and instantly 
enabled him to set his squadrons in the best array, 
was not that which safely decided upon great 
engineering projects. In this strain we wrote in a 
leading article in our issue of August 29th, 1879. 
Our criticism was directed against no less a person 
than Garibaldi and a grandiose scheme which he had 
conceived for dealing with the annual inundations 
occurring in the valley of the Po. The great Italian 
patriot had written to the Deputy Cavallotti com- 
manding him to change the bed of the river. The 
work was to be begun on the Adriatic side to the 
north of the existing mouth. The bed was to be 
excavated in a straight line to Milan and thence 
upwards towards Turin. The Po flowing in a 
straight line would leave less deposit, and with 
powerful steam dredgers could always be deepened 
when necessary. With two moles at the mouth a 
secure harbour would be formed, Milan, Pavia and, 
perhaps, Turin would become seaports, the river 
would become navigable to steamers and _ sailing 
ships, an immense area of land would be reclaimed, 
and immediate employment would be given to many 
workmen who otherwise would be forced to emigrate, 
Garibaldi charged the Deputy to inculcate the idea 
into the minds of the landowners, great and small, 
in the valley of the Po who, he said, might carry it 
out even without the assistance of the Government. 
Commenting upon the scheme we said that it was 





difficult to think of any European river more un- 
favourably conditioned than the Po for preserving a 
constant regimen and unobstructed course. It 
drained vast regions of the Alps and the Appennines 
and received eighty or a hundred streams, torrents, 
and great rivers, such as the Mincio, each of which 
brought down immense quantities of detritus. 
Within historic times the Adriatic coast-line in the 
neighbourhood of the river’s mouth had encroached 
by more than fifteen miles upon the sea. Roman 
galleys had once swung at anchor at Ravenna, now 
six miles from the sea. The great plain of Lombardy 
owed its high fertility to the deposits brought down 
by the river and to alter the course of the Po over a 
length of about 240 miles would, even if it were 
physically possible, bring ruin to agriculture in the 
valley and to the industries founded on it. Since 
pre-Etruscan times the river had been controlled by 
means of artificial embankments. Admittedly those 
embankments were imperfect and frequently, in 
spite of constant watchfulness, gave way with the 
result that the surrounding country was flooded. 
Nevertheless we felt satisfied that having been begun 
they must be maintained and that they provided 
the only method of restraining the waters of the 
river. It might be a fascinating vision to picture 
Milan, Pavia, and, perhaps, Turin as seaports, but 
closer examination might suggest that all the advan- 
tages which those towns would thereby gain would 
be secured at much less cost and trouble by means 
of a railway to the coast. We doubted whether a 
straight bed could be made to take the place of the 
existing tortuous course and suggested that even if 
it were possible to construct such a new bed the old 
one would still have to be maintained to supplement 
it if all inundations were to be avoided. In such a 
case there would be little or no question of land 
reclamation. . . . The River Po still flows in its old 
zigzag course. Engineering considerations still prove 
stronger than a dictator’s will. 








AMERICAN LOCOMOTIVE DEVELOP- 
MENTS 


Notes on the convention of the Mechanical 
Division of the Association of American Railways 
indicate a general opinion that faster schedules of 
both passenger and freight trains are essential and 
must be maintained reliably. Among the subjects 
now under study are the counterbalancing of high- 
speed engines, and the design of brake equipment for 
high-speed trains. Such trains having electro- 
pneumatic brakes, spring brake rigging, sand feed 
apparatus and apparatus to prevent sliding of the 
wheels may be stopped in a few hundred feet from a 
speed of 100 miles an hour, while with conventional 
brake equipment a distance of 3600ft. would be 
required. A study of designs of steam locomotives 
to haul trailing train loads of 1000 tons at 100 miles 
an hour on straight and level lines gives preference 
to the normal or conventional design, with four 
cylinders, 7-ft. driving wheels, 300 Ib. boiler pres- 
sure, 6400 cylinder H.P., and 4000 drawbar H.P. 
High cylinder efficiency requires a high ratio of 
expansion, which means short cut off, but with 
ordinary valves and valve gears 25 per cent. is 
the maximum shortening for satisfactory operation. 
However, with modern types of poppet valves and 
valve gears a cut-off up to 15 per cent. can be used 
successfully. There is an increasing tendency to 
use oil for the lubrication of driving journals, some- 
times by forced feed or @ floating axle flooded with 
oil under pressure. Engine bogies are lubricated 
mainly by waste-packed oil boxes, but some better 
arrangement is desirable to give improved lubrication 
performance and reduce cost of servicing. Varying 
results have been obtained with roller bearings, but 
there is usually an increase of 20 to 50 per cent. in 
mileage before the tires of roller-bearing driving 
wheels need turning. A fusion-welded boiler after 
105,000 engine miles showed no signs of leakage in 
any welded seams. Little information is available 
as yet with regard to cost of operation and main- 
tenance of the larger oil-engine locomotives in main- 
line service. 








New SEvERN BripcEe at GLOUCESTER.—At an esti- 
mated cost of over £100,000, the Gloucester City Council 
is to build a new bridge over the River Severn for traffic 
on the Gloucester and Ross road. The scheme has been 
approved by the Minister of Transport, who has made a 
grant from the Road Fund. A contribution of £5000 has 
also been made by the Severn Development Association. 
The present Westgate Bridge, built 130 years ago, is 
inadequate for road traffic and hampers river traffic owing 
to insufficient headroom. The proposed bridge, a five- 
span reinforced concrete structure, will be built alongside 
Westgate Bridge, which it will ultimately replace. It 
will have a width of 80ft. and the lay-out of the road will 
include dual carriageways, 22ft. wide, dual 6ft. cycle 
tracks, and 7ft. footpaths. At the beginning of the 
eastern approach, where St. Oswald’s Road joins West- 
gate Street, there will be a roundabout 110ft. in diameter. 
The bridge will be on the line of the Gloucester Ring Road, 
which connects with the Exeter and Leeds trunk road on 
the north side of the city. Work is expected to begin 
almost immediately, and the scheme will probably be 
completed in 1941. 
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Automatic Hydro-Electric Plants 


: gre automatic hydro-electric plant is an impor- 
- tant contribution to the production of cheap 
electrical energy. In the case of small sets of 
20-100 H.P. or so where the necessary control 
equipment in respect of a D.C. generator is of the 
simplest, a company or smali local community 
which canacquire water rights capable of economical 
development a few miles distant can obtain power 
without adding attendance charges to its cost. 
In the case of large power concerns the same 
applies when such schemes would materially assist 
a fuel-operated plant, while if they are engaged in 
hydro-electric development the automatic or 
remote-controlled plant is a thoroughly good 





equipment suffices. Fig. 1 shows the circuit dia- 
gram. Here the alternator (1), with its built-on 
exciter (2), is direct coupled to the turbine (3) and 
is started up by opening the sluice valve (4). This 
valve is actuated by the servo motor (5), which is 
controlled in such a manner by the electro-magnet 
(6) that when this is excited the pressure water 
enters the servo motor and opens the valve and 
when it is de-energised the valve closes. This will 
be recognised as the logical operation of the elec- 
trically controlled hydraulically operated sluice 
valve to be associated with the general run of water- 
works duty, and is now such an everyday pro- 
duction of the leading firms in the trade, like 

Glenfield and Kennedy, Ltd., 

as to call for no detailed 

description. The reversible 

motor operates the spindle 

in conjunction with limit 

switches in some cases, but 
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the more usual arrangement 
in the present connection is 
that outlined above; that 
is, a solenoid-operated pilot 
valve to admit the main valve 
to be hydraulically operated 
by the pressure water, a 
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FIG. I—CIRCUIT DIAGRAM 


means of adding to the total output from water 
which could not be economically conveyed to the 
main plant. 

As will become apparent, the necessary equip- 
ment does in many cases become relatively com- 
prehensive, though in principle it falls into the 
general category of selective supervisory control, 
perfectly well understood by the electrical side, 
and after intensive application to the general run 
of sub-station work it is now generally accepted as 
virtually foolproof. It might, in fact, be said that 
there is no practical limit to the size of plants 
which can be so controlled, though the system is 
principally applicable torelatively small units taking 
water as it is available without too much regard to 
the efficiency of generation. The small hydro- 
electric unit is more favourable in this respect than 
the small steam or oil plant. In both the 
latter the larger units are the more efficient and 
the overhead charges—principally attendance— 
are proportionately less. 

On the other hand, an hydraulic turbine of 
500 H.P. can under favourable conditions generally 
operate at but little lower efficiency than one of 
50,000 H.P., and if it can be put down where the 
water conditions are favourable and at a minimum 
cost for incidental works—say, at a natural fall— 
without regard to where that may be, it can be 
cheaply installed to utilise energy which would 
otherwise run to waste. 


SIMPLE SysTEMS 


The small plant serving a local municipality or 
industrial concern independently is a relatively 
simple problem in the present connection and it 
provides considerable scope for the cheap develop- 
ment and operation of such schemes. Simple 
methods of control through the medium of a power- 
operated valve come readily to mind and will be 
considered a little later on, while on the electrical 
side the most suitable machines are simple com- 
pound-wound D.C. generators, which supply 
constant voltage at widely varying loads and 
speeds. No costly governor is required for the 
turbine, nor any of the other electrical control, like 
voltage regulators. An ungoverned D.C. machine 
would be suitable for outupts up to 10 kW. In the 
case of A.C. generation, of course, both speed 
control and voltage regulation are essential, though 
again, under favourable conditions, quite simple 








method of control equally 
suitable to both needle and 
disc valves. 

In the case in point starting 
up is effected by the operator 
by closing the alternator 
switch (7) and raising the 








2 lifting coil (6), which causes 
$ the valve to open and the 
5 turbine to start running. It 


is then regulated by its 

governor (8), while voltage is 

kept constant by the regula- 

tor (9). On the lifting coil 
@ being released it will remain 

in the raised position by being 

energised by the voltage of 
the machine. The set is then in service and may 
thereafter be left unattended. In the matter of 
protective devices it usually suffices with these 
small sets to provide the alternator circuit breaker 
with over-current relays, which will trip the set 
when overloads or short circuits occur. In these 
circumstances an auxiliary switch mechanically 
operated by the circuit breaker interrupts the 
lifting coil circuit, de-energising it and bringing 
the turbine to rest. 

Apart altogether from arrangements for starting 
up these plants from the line when they are con- 
nected to a network and the more comprehensive 
equipment called for when they are started from 
the water side, all of which will. come in 
for consideration later on, even a simple scheme 
of the class outlined may be equipped in a number 
of different ways according to the conditions 
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under which it is required to operate. During 
the last ten years a number of them have been 
erected in various parts of the world. The first 
practical schemes appear to have been one or two 
put down in the Western American States involving 
a somewhat crude arrangement for the remote 
control of Pelton wheels, though it proved reliable, 
These wheels were equipped with three nozzles, 
one acting as a by-pass, all of them being operated 
by electric motors provided with limit switches 
interlocking in order to maintain fixed relative 
action between the three. Speed regulation in 
these plants is by the usual deflector, and when 
the plant is operating on full load both power 
nozzles are full open and the by-pass nozzle closed. 
The operator at the main plant controls the remote 
one by means of a double-throw switch, and when 
this is closed a series of relays come into opera- 
tion, causing the closing of one power nozzle 
and the opening of the by-pass one. In starting 
from no load, the operations are reversed, while 
any load condition between full-on and full-off 
may be reached and held by manipulating a 
switch at the main plant. Synchronising is 
accomplished through remote control of the 
power nozzles, the synchroscope and main gene- 
rator switch being on the panel along with the 
nozzle control switch. 


As a system of remote control for small A.C. 
plants serving a network, the arrangement outlined 
as originally conceived by the Pelton Wheel Com- 
pany serves its purpose quite well so far as impulse 
turbines are concerned; but the arrangement 
shown in Fig. 2 is more representative of present- 
day practice and more especially that of Messrs. 
Brown Boveri, in conjunction with Messrs. Escher 
Wyss, as the turbine builders. Here a single-jet 
Pelton wheel is controlled by the usual form 
of oil-pressure governor, while the flow of water 
is under the control of a rotating plug valve 
hydraulically operated and electrically controlled. 
There are a number of these plants in various 
parts of Central Europe. There is a 900 H.P. 
Pelton wheel at the Altendorf station of the 
Buchs Water and Electric Company, though the 
greater number in this particular area are 
moderate head plants with vertical-shaft Francis 
turbines. Of several more or less of a similar 
nature there is a 400-kW set at the Glattfelden 
station of the Zurich District Electricity Supply, 
this being so arranged that it can be started from 
the line by putting it under voltage. That is to 
say, the set first runs as an induction motor under 
half-voltage and drives the turbine, the while the 
exciter running under no-load conditions develops 
a definite voltage. The closing coil of an excitation 
relay then closes the contacts at the voltage corre- 
sponding to that generated at synchronous speed 
and with the alternator field thus excited, the set 
pulls into step of its own accord. The St. Gall 
Power Company operates two 550-kW plants at 
Lientz and Blatten, but in this case they are both 
started up by an attendant in the vicinity who 
has other duties. This he does by admitting water 
to the turbine after ascertaining from the control 
operator that the overhead line switch is open. 
Thereafter, however, the control is fully automatic 





FIG. 2—PELTON WHEEL PLANT 
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on lines to be alluded to, and so is that of the Hofen 
station, also belonging to the St. Gall Company ; 
but this, again, differs in the matter of its control 
as being installed mainly for the purpose of utilising 
some surplus water ; the initial impulse is through 
a distant water-level recorder in the power-house 
much in the manner that such equipment serves 
the automatic control of electrically operated 
centrifugal pumps. 

In Britain and the Dominions, more par- 
ticularly in South Africa, some useful work in 



























































230 V Mains 
Fuses 
Charging 
Resistance 
Knned Saal 
Throw Over 
Switch 
i. er 
Motor Solenoid 
Contactor Contactor 
y 
| l ~ ® ~ > 
cx 
Start | 
Push 
pp p—ob J 
q° 
Stop 
Push 
54 3 8 9° | é 
~ = r ~~ Start Stop 
Motor Batt. Solenoid Catia! 
“Tne EnGincer” R 


FIG. 3—CIRCUIT DIAGRAM 


this connection has been carried out by Gilbert 
Gilkes and Gordon, Ltd., and Boving and Co., 
Ltd., in collaboration with Metropolitan-Vickers 
as contractors for the control apparatus. The 
Town Mills at Hebden Bridge, for instance, have 
a 68-kW Pelton D.C. set located at a distant 
point so as to utilise a useful head of 450ft., 
and all that is required in this case in the matter 
of remote control is an electrically controlled, 
hydraulically operated sluice valve of the class 











FIG. 4—PLANT AT INVERNESS 


mentioned. On the other hand, although the fall 
is only 16ft., a 20 H.P. horizontal Francis machine 
by Gilkes, who also equipped the Town Mills 
plant running at 418 r.p.m., is supplying D.C. 
to the Lord Holm Restaurant, Hardcastle Crags, 
and this plant has some of the features of much 
larger ones. 

In the control of this plant, a } H.P. motor, 
operated by a 12-volt battery automatically 
charged from the power circuit, provides oil 





pressure initially to release a catch which holds 
the turbine gates in the closed position after shut 
down. At the same time as this is done, a similar 
servo motor closes the main circuit breaker. 
The turbine guides are then opened and the set 
starts up, and as soon as the dynamo (12-5 kW) 
is excited, the circuit breaker is held closed by 
the no-volt trip coil. This takes about twelve 
seconds. The “stop”’ push energises a solenoid 
operating a poppet valve, which puts full oil 
pressure on the governor to close (see Fig. 3). 
When the head water level falls a predetermined 
amount, a diaphragm operates this poppet, but 
does not entirely close it, this allowing the turbine 
to slow down, while the head water level rises 
again. While this causes a gradual voltage drop 
requiring the load to be reduced, this, in the present 





the previously mentioned type of valve, while an 
electric speeder gear on the governor enables its 
speed to be varied from the main station by push- 
button control. Over-current, over-speed, over- 
voltage, and heated bearings operate here through 
the usual system of relays to shut down the plant, 
while with the gates locked so that they do not 
close fully, the set will start up as soon as the valve 
is opened. The owners of this plant found it suffi- 
ciently attractive to install a similar one of 400-kW 
20 miles distant. There are two impulse turbines 
of 125 kW and 200 kW at Lyndenburg and one of 
150 kW at Barberton, the latter operating on an 
1150ft. fall and a 100-kW set, 134ft. head, at 
Nelspruit, all in the Transvaal, and a 60-kW set 
at Ceres, Cape Province, operating on a 9Oft. 
head, all of a more or less similar nature as regards 
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FIG. S-AUTOMATIC HYDRO-ELECTRIC PLANT AT INVERNESS 


instance, can be made up from energy taken 
from the mains. The main circuit breaker is 
provided with an overload trip and over-voltage 
release coils. 

Admittedly there would be few cases where a 
plant of a mere 20 H.P. would justify anything in 
the nature of comprehensive control equipment at 
all, but when the output is over 100 H.P. it does 
certainly become a practical economic proposition. 
Those in Switzerland, already indicated as being 
quite numerous, average about 250-500 H.P., 
while mention might be made of several in various 
parts of South Africa recently put down by Gilbert 
Gilkes and Gordon, Ltd. There is a 100-kW set 
at Umtata, where a Francis turbine alternator set 
assists an oil-engine plant some 4 miles away. It 
is also put into operation through the medium of 
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the control. At Inverness, Scotland, though only 
working on 9$ft. fall, a Boving propeller type 
turbine by Metrovick of 150 H.P., running at 
250 r.p.m., is producing D.C. to assist the steam 
station during the day and to carry the night load. 
It also has protection against hot bearings and over- 
speed, while a current-limiting relay serves to 
protect the set against excessive output, as might 
be created by the voltage regulator attempting 
to maintain the voltage under abnormal conditions. 
Even as far back as 1923, the Teviot Electric 
Board, New Zealand, put down two 157-kW sets 
and one of 625 kW in 1927. The first two were 
originally arranged for semi-automatic working, 
but after the addition of the larger set all three 
were arranged to be fully automatic. Starting here 
is again initiated by the opening of the valves, but 








FIG. 6—14,300 B.H.P. UNIT AT ALOUETTE, B.C 
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in this case they are motor operated by shunt- 
wound machines, while the speed is varied by a 
split field, series-wound motor varying the governor 
setting. The units shut down automatically under 
the usual abnormal conditions, with warning thereof 
at the control board in the switch house. Genera- 
tion is at 3000 volts, three-phase, 50 cycles. At 
Westport, New Zealand, there are two 125-kW 
sets generating three-phase current at 440 volts. 
They are arranged for manual starting, but after 
that is done they run unattended unless stopped by 
the protective devices. 


SomE LARGER PLANTS 


As already indicated, hydro-electric plants of 
1000 kW or more may be less attractive for auto- 
matic control than those of a few hundred kilowatts, 
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FIG. 7—CIRCUIT DIAGRAM—BROWN BOVERI 


and the usefulness of these is amply evident from 
the large number of them now at work, though that 
does not rule out the larger plant, especially if it 
located in country difficult of access or under 
other conditions where attendance charges would be 
excessive in proportion to the output. A plant at 
Watertown, Mass., put into operation in 1924 with 
two 10,500 H.P. vertical shaft Francis turbines, 
operating on 121ft. head, demonstrated the prac- 
ticability of applying automatic control to large 
units. It was followed by one at Sherman dam, 
Mass., and at Yokawa, Japan, the latter of 1600 kW 
being very fully equipped in the matter of the 
control by Brown Boveri. The Alouette plant, in 
conjunction with the Stave Lake scheme, in 
British Columbia, is almost a classical example of 
what can be done in this connection. This 10,000 
kVA vertical shaft Francis machine, by the 
English Electric Company, Ltd., is controlled 
initially through a valve of the balanced cylindrical 
type. The whole equipment was fully described 
in THE ENGINEER of April Ist, 1929, as, on account 
of the size of the plant and its comparative novelty 
at the time, it attracted considerable attention, 
though the control system functions on the more 
or less orthodox lines to be discussed presently. 
The main generator is shown in Fig. 6. The 
sequence of operations is, in brief :—A slight initial 
opening of the valve aforementioned to build up 
water pressure in the turbine casing. The valve 
then continues to open to the full open position, 
and then, with a solenoid on the governor actuator 
energised, the turbine gates open and the machine 
starts up. As it runs up to speed, the exciter 
voltage rises to a point at which a circuit breaker 
closes and applies the field. The alternator voltage 
then builds up under the control of a voltage regu- 
lator, and as it nears normal the automatic 
synchroniser comes into play controlling the speed 
through the governor till, on the proper conditions 
of frequency, phase relation, and voltage being 
reached, the machine is connected to the trans- 
mission system. The shutting-down impulse from 
the Stave Lake station, by removing the load, 





causes the set to speed up, and so to come under 
the over-voltage relay. Then the starting sequences 
automatically reverse till the valve closes and the 
set is stopped by the brakes, which are then 
released. It is then ready to be started up again 
from the control point. 

Whether the extension of automatic and remote 
control of relatively large plants will be general is 
a moot point. There is one in Spain operated by 
the Ebro Power Company (a subsidiary of Barce- 
lona Traction), to be returned to again presently 
in connection with its control equipment, and there 
are two 16,000-kW Francis sets and two 600-H.P. 
Peltons at the Waikaremoana station in New 
Zealand, equipped in a similar manner by the same 
firm, Metropolitan-Vickers, but, as already stated, 
the present tendency in this direction is toward 
smaller installations up to about 5000 kW. An 
instance is seen in six small plants on the Huron 
River operated by Detroit Edison. Except for 
one, which has three turbines, they are all two- 
unit plants. They make use of a total fall of 120ft., 
averaging 20ft. at each, with a total output of 
7850 kW. ‘Turbines and generators in this case 
are by Allis, Chalmers, and the control equipment 
is of the Westinghouse type. The scheme as a whole 
is instructive of the manner in which the power of 
a small river can be utilised over a considerable 
length in small cheap plants, in place of building a 
relatively costly barrage—which might be imprac- 
ticable in any case—to serve one large one. With 
automatic control they can all be looked after by 
one man. 


PRINCIPAL FEATURES OF THE CONTROL. STARTING 
FROM THE LINE 


As will have become apparent, apart from quite 
small sets generating D.C. which require but little 
more in the majority of instances in the matter of 








This comparatively simple system is employed 
on many of the plants mentioned and others in 
Switzerland, and it is shown in outline in Fig. 7. 
The starting switch (4) between the alternator 
and the transformer—the system is that of 
Brown Boveri—is operated by a motor control 
gear and has three positions, that is, “out,” 
starting,” and “‘ running,” while the main circuit 
breaker (6) is arranged on the high-tension side of 
the transformer. To start the set up, the con- 
necting overhead line is put under voltage. The 
station transformer (7) is then excited and gives 
current to the closing switch relay (8) over three 
auxiliary contacts. The first of these is arranged 
on the main oil switch (6) and prevents starting 
when this is open. The second is on the starting 
switch (4) and only allows starting when the switch 
is in the open position. The third auxiliary contact 
is mounted on the excitation switch (9) and 
prevents the energising of the relay when it is 
closed. If the main switch is closed and the 
starting switch and the excitation switch are open 
the relay (8) will close its contacts, completing the 
circuit of the switch-closing mechanism through its 
holding coil. 

The motor control closes the switch in the 
starting position, opening automatically its own 
circuit when this movement is complete. Since the 
holding coil of relay (8) is thereby open-circuited 
and its voltage winding interrupted by the auxiliary 
contacts on the starting switch, its armature will 
fall. The set then runs as a motor at half voltage 
and the set is paralleled by the exciter when the 
field is applied, the closing coil of the excitation 
relay being adjusted to close the contacts at a 
voltage corresponding to that generated at 
synchronous speed. Relay (9) causes the time-lag 
delay (10) to be placed under voltage, the latter 
bringing the second closing relay (11) into opera- 





FIG. 8-AUTOMATIC PLANT AT TEXCAPA, MEXICO 


control than a power-operated valve for which the 
head water can provide the energy, the main 
difference between those supplying A.C. to a net- 
work lies in whether they are started from the 
electrical side or from the water side. In the 
former the equipment as a whole is simpler. As 
already pointed out, the alternator can be started 
at half voltage in the manner of an asynchronous 
motor by the influence of eddy currents formed in 
the solid pole shoes. On approaching synchronous 
speed it falls into synchronism automatically 
owing to the rotor becoming excited. Water is 
then admitted to the turbine which comes under 
governor control. The alternator in this case is 
of normal design without any special windings, but 
it must step up for transmission in order that there 
may be tappings for the reduced voltage starting. 
The protection system is that usually to be found 
associated with this class of plant and comprises 
an oil switch with over-current time-limit delays, 
a current-limiting regulator for protection against 
overloads, differential relays affording protection 
against internal faults, an over-voltage relay, and, 
in certain circumstances, protective relays for 
earth faults and short circuits in the machine 
windings. The over-voltage relay will trip at run- 
away speed and may be replaced by a centrifugal 
switch, but the relay is the more accurate. 





tion, and this, in turn, by actuating the closing 
mechanism of the starting switch, causes the latter 
to change over from the starting to the running 
position, the time limit of (10) giving time for the 
set to pull into synchronism. In order that the 
field may be closed at the correct instant, rheostat 
(12) is placed in series with the voltage coil of (9) 
and is so coupled to the field rheostat (13) that 
more resistance is inserted in the coil circuit when 
that in the field circuit is reduced. The closing 
of (9) therefore is dependent upon a definite running 
speed and not on the voltage to which the exciter 
is adjusted. The energising of the governor lifting 
coil (14) now follows through auxiliary contacts on 
starting switch (4), water enters the turbine, and 
the governor takes control. 

To shut the set. down the connecting line to the 
main station is isolated and as this removes the 
load the turbine over-speeds, causing the centrifugal 
switch (15) to trip, interrupting the current to (14) 
and so causing the gates to close, (15) closing at the 
same time the tripping circuit of the starting switch 
(4). This starting switch will be tripped by its 
time-limit over-current relays if a fault on the 
network occurs and falling speed will release the 
excitation relay, opening the field circuit, and, 
through (10), opening the circuit of the closing 
mechanism relay (11). Thus the machine is inter- 
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locked against being re-closed on the network while 
still excited. If the set is shut down by internal 
faults, switch (6) on the high-tension side is tripped, 
making a visit necessary to locate and set aright 
the fault. 


STARTING FROM THE TURBINE SIDE 


Although following on the basically simple 
principles of automatic sub-station control in 
general, much of the equipment is of too compre- 
hensive a nature to admit of any useful description 
of it being given in brief. But, as will be apparent, 
while the starting up of an automatic plant from 
the line is simple and practicable, it is limited to 
relatively small sets, and the larger ones, and 
some others too by reason of local conditions, 
call for means of starting up the turbine from the 
water side and putting the machine through the 
sequence associated with an attended plant. 

In the matter of initially starting up the turbine 
this may be done, as already indicated, by the 
opening of the main valve, provided, of course, 
that the governing system is so arranged that the 
turbine guides are open; but if the governing is 
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FIG. 8.—TYPICAL CONTROL BOARD 


. Turbine gate-opening indicator. 

Forebay water-level indicator. 

Checking key. 

Alarm set key. 

Amperes. 

Operating button. 

. Oil switch. 

Turbine valve indicator. 

Load control. 

. Turbine gate indicator. 

Start. Stop. 

. Load control. 

Raise. Lower. 

. Impulse unit. 

. Sub-station fuse alarm. 

. Control-room fuse alarm. 

Suffix (1) refers to No. 1 unit ; suffix (2) refers to No. 2 unit. 
(R), (G), and (W) are red, green, and white indicating lamps. 
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so arranged that the guide vanes open when the 
water flow decreases and then close when the valve 
is shut, they must be locked against total closure. 
This does not, however, affect the construction 
of the governor, nor the usual drive for the oil 
pump, in any way. If, however, this method of 
starting is in any particular instance inadmissible 
and the guide vane opening for starting must be 
larger than that for no-load running, it is obvious 
that any means used to prevent closing would 
render regulation on no-load in service impossible. 
In such cases the oil pump is motor driven. The 
stop valve must be closed when the set is shut down 
as the guide vanes would not bring the turbine 
to actual standstill. This valve would be an 
hydraulically operated one controlled through 
a lifting coil, but in the case of a low-head plant, 
the more usual arrangement is a sluice closing 
by its own weight when a catch is released in 
conjunction with a retarding motion. Again, 
if the turbine must shut down when the water 
level in the forebay has fallen to a predetermined 
level, the closing-down sequences are initiated 
by a “distant ” level recorder much of the same 
class as that used in the automatic control of elec- 
trically driven pumping plants, which must cease 
operation either when a reservoir has been pumped 
up or a well or sump drawn down, as the case 
may be. If there is an automatic trash rack 
cleaning machine, this is put into operation by 
a time switch so that all normal contingencies 


So much for the hydraulic side. On the electrical 
it is, of course, well known that if asynchronous 
generators were employed, the electrical equip- 
ment could be very considerably simplified ; but 
they are limited, for well-known reasons, under 
the modern conditions of supply of electrical 
energy to operation under constant load in a basic 
load plant. As the setting in operation of a 
synchronous machine in an automatic plant pro- 
ceeds in a manner similar to that of any other 
station, the general procedure is as follows. 

As soon as a starting impulse is received the 
valve or sluice, as the case may be, is brought 
under such time control as is necessary with such 
equipment to the fully open position, and the 
turbine runs and then comes under the influence 
of its governor which, opening its gates, runs up 
to speed. The voltage regulator controls the 
voltage of the alternator, while, by means to be 
reviewed presently, the governor setting is adjusted 
till synchronous speed is reached. An automatic 
paralleling device then allows of the alternator 
being connected to the network, at the same time 
causing the governor to be actuated in such a 
manner as partially to load the set. 

Alternatively, the control may be arranged 
so that the immediate effect of closing the (control) 
circuit is to start up the govenor oil pump and 
the bearing oil pump and, on the necessary pressure 
being built up, oil-pressure relays close contacts 
to complete the circuit of an auxiliary contactor 
closing the circuit of the main valve-operating 
solenoid. The valve then opening under pressure 
from the head water, completes the circuit of 
the master contactor, which, in turn, energises 
the governor solenoid. This puts the governor 
into operation to open the gates gradually and 
to bring the turbine up to a speed sufficient to 








FIG. 9—D.C. CONTROL BOARD 


admit of the exciter building up its normal voltage 
at about 95 per cent. synchronous speed. At 
this speed the synchronous speed contacts of 
a relay on the generator shaft, which are operated 
by centrifugal force, close; they complete the 
circuit of auxiliary contactors which effect the 
closure of the switch connecting the unexcited 
machine to the line. The fact that this breaker 
is closed immediately prior to the machine reaching 
synchronous speed enables the accelerating force 
of the turbine to assist in pulling the unit into 
step. This sequence in particular applies to an 
automatic station of the Mexican Power Company 
at Texcapa, which has two Voith horizontal- 
shaft Francis turbines, one of 3800 kW (Fig. 7), 
and the other of 1570 kW, operating Metrovick 
alternators generating three-phase, 50-cycle current 
at 4400 volts. Both these machines are arranged 
to operate at constant excitation for all conditions 
of water supply. Each set has a fly-wheel, but 
a special provision here lies in the larger set 
having amortisseur windings fitted in the pole 
tips, while in the smaller one the damping effect 
of the solid pole tips suffices in this arrangement 
for facilitating the synchronising process. Thus, 


normally, the smaller set is started up first, but 
the plant is so arranged that if there is sufficient 
water available to run the larger one, this is 


(No. 1) set is closed down and No. 2 set put into 
operation, while, further increase of water being 
indicated, both sets are run. 


TYPICAL INSTALLATIONS 


Even though the reader may not be intimately 
acquainted with the somewhat complicated details 
of automatic sub-station control equipment in 
general, the foregoing, it is hoped, has indicated 
the basic principles and their general application 
under different conditions, and the diagram in 
Fig. 8 of a typical control board, which is that of 
the Gavet station, can be taken as typical. This 
board is at the control point at the Tremp station 
of the Ebro Power Company, and the automatic 
plant at Gavet is, of course, equipped with the usual 
protection against faults, while the governors of 
the turbines are equipped for automatic or remote 
control. The turbines by Escher, Wyss are of the 
vertical Francis type, and drive 13,750-kVA 
Metrovick alternators, the distance between the 
two stations being some 5 miles. The water con- 
ditions, as in the previous case, are indicated at 
Tremp, and if, after one set being started and 
synchronised, there is sufficient water for the other, 
that is also placed in service, and vice versa. The 
automatic control here may be cut out when 
necessary and the plant operated as an attended 
station, but still under automatic protection. It 
will be seen that there are gate-opening indicators 
for each turbine on this panel, and one showing the 
water level in the forebay. For each set, three key 
selector plates—that is, No. 1 set, No. 1 load 
control, and No. 1 load—are provided, and accom- 
panied by indicating plates with red, white, and 
green lamps, indicated R, W, and G, while at the 
top of the board is an amber impulse lamp. 
The movement of any key starts “ selection,” the 
completion of which in about three seconds is 
indicated by a white lamp mounted in the key 
plate. When this occurs the operating button in 
the centre is depressed to give the necessary 
impulse to initiate the desired action, this being 
accompanied by the flickering of the amber light. 
Thus to start up the set all that is required is for 
the operator to place the appropriate selection key 
in the “start” position, and press the operating 
button, when the selection lamp lights and the 
automatic control gear starts the machine up and 
puts it through the several sequences till it is 
finally connected to the bus-bars. 

The first of these sequences, in common with 
those associated with sets started from the water 
side, first opens a by-pass to equalise the pressure 
on both sides of the valve, which then opens fully. 
In doing so, it closes contacts which start a motor 
by which the turbine gates are opened. The set 
then starts up and runs up to speed, is synchronised 
by an automatic speed matcher, and connected 
to the bars. These several sequences take, in the 
case of large sets like those under review, several 
minutes, but the whole progress of events is shown 
by the red lights R, Fig. 8, which light when the 
turbine main valve has fully opened, and when the 
circuit breaker has closed, while the white and red - 
lamps light when the turbine gates are partly 
and fully open, the actual extent of the gate open- 
ing being indicated on the board, as previously 
mentioned. When the connection of the set to 
the bus-bars is indicated by the red lamp, its load 
is adjusted by the movement of No. 1 load key to 
the “‘raise’’ or ‘‘ lower” position, the operating 
button being pressed at the same time to increase 
or decrease the turbine gate opening. In general, 
the load is adjusted to the amount of water avail- 
able, this water coming, in fact, from the main 
plant at Tremp, and this done, the Gavet plant is 
put under automatic control through the medium 
of a water-level indicator, so arranged that as the 
water rises or falls the gates are opened or closed 
by the previously mentioned gate-operating motor 
to maintain a constant head water level. By this 
means therefore the amount of water passing over 
the spillway is reduced to the minimum, while the 
turbines operating at practically constant head 
can work at maximum efficiency. 

In respect of the equipment required for small 
D.C. sets at the other end of the scale, that in con- 
nection with the previously mentioned installa- 
tion at Imperness may be taken as typical, the 
control board being shown in Fig. 9. The energy 
is generated here at 480-560 volts, and as this 
supply is given on a three-wire system, a mid-wire 
static balancer is installed to deal with some 15 per 
cent. of the full load of the machine. The output 
is carried by overhead lines and underground cable 
to two near points on the town distribution network. 








can be provided for. 


indicated at the control board, so that this 


The initial operation here is the perfectly simple 
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one of turning on the water. Under automatic 
control the voltage of the generator is adjusted 
and stabilised, and the set connected to the lines. 
Voltage regulation raises the voltage with the load 
and lowers it with decrease of load, though this 
relation is only maintained up to the output capa- 
city of the set because otherwise when it is supply- 
ing the system alone—it takes the night load here, 
as previously mentioned—the amount of any over- 
load would be increased by the automatic rise in 
voltage until the set would shut down. To avoid 
this, the voltage is adjusted from a predetermined 
value of load to give a constant current output. 





Should the current, even at a predetermined 
minimum, exceed the safe continuous value, the 
circuit breaker is tripped by an overload coil, this 
being fitted with a time lag to prevent its opera- 
tion on momentary surges of current. In the event 
of the machine being disconnected owing to over- 
load, the supply is restored by means of a periodic 
reclosing relay, which repeatedly recloses the circuit 
breaker until such time as normal conditions are 
re-established, though should the fault persist, the 
set is locked out pending inspection. It will also 
be locked out in the event of reversal of current, 
sustained over-voltage and over-heated bearings. 








The Raising of the Great Bell of Moscow 


By J. R. NICHOLS 


OME time ago—August 27th, 1937—in a reference 
to the Great Bell of Moscow in the correspondence 
columns of THE ENGINEER, the present author 
mentioned that the raising of so great a weight over 
a century ago no doubt presented some problems. 
As a result of this remark, an interesting translation 
of an account of this feat has been received, and the 














GREAT BELL OF MOSCOW 


following notes may be of some interest. The author 
of this account is Monsieur Auguste de Montferrand, 
who was responsible for raising the bell from the 
pit in which it had been cast (wherein it had remained 
for 103 years), and placing it on the pedestal on which 
it still stands. 

The bell was cast in 1733, by order of the Empress 
Anna Ivanovna, to replace that of the Tsar Alexis 
Michaelovitch, which was broken at the time of the 





fire at the Kremlin in 1701. Montferrand gives the 
weight as 12,000 poods (about 193 tons), and the 
dimensions as follows :—Diameter, 22ft. 8in.; height, 
20ft. Tin. 

Unfortunately, long before the bell was hoisted a 
serious mishap befell it. Some wooden constructions 
which had been built above the pit caught fire and 
blazing rafters fell on the bell. In their anxiety to 
save it, the people threw water on the bell, but their 
zealous efforts occasioned a contrary effect; the 
bell was cracked and a large piece of about 11 tons 
weight detached itself. 

In 1797 the Emperor Paul I encouraged “an able 
mechanician named J. Guirt to devise methods to 
raise the bell,” but the plans, though wel! conceived, 
were not proceeded with, for fear of further damage 


blowing is directed only to the part to be repaired, 
and at the same time the triangular piece intended 
to fill the void is made red hot. When the edges of 
the opening and the piece named have arrived almost 
at a white heat, and the whole almost in a state of 
fusion, the charcoal is removed, the ashes blown 
off, and the whole strewn with borax. Then, seizing 
the piece referred to with the tongs, they plunge it 
into the opening, and make it penetrate with light 
blows of the hammer. The friction derived from these 
blows causes an increase of heat on the edges which 
melt and adhere to each other as one whole; the 
operation is ended, the fire slowly let out, the waste 
cleared off, and the bel] recovers its tone. 

“Tf it were attempted to heat only the edges of 
the opening, for the purpose of soldering, the differ- 
ence of the dilatation would infallibly crack the 
bell in other places ; if great care is not taken there 
is a risk of melting the bell.” 

Whether or not such a method would be really 
efficacious even in the case of a smaller bell is open 
to doubt; but certainly in this case the size of the 
bell precluded any attempt to repair it in this manner. 

It was, however, decided to raise the bell, and 
Monsieur Montferrand, who was appointed to prepare 
the plans and to direct the operations, reached 
Moscow on March 25th, 1836. Some time was spent 
on excavations, and in due course a “ strong coffer 
of carpentry ” was built around the giant, a further 
six weeks being employed in the erection of scaffolding 
and other preparations. Everything being in readi- 
ness, it was decided that the attempt should be made 
on May Ist. 

At 10 a.m., the Te Deum having been sung, and 
in the presence of an immense crowd, the signal was 
given for a number of soldiers to operate the twelve 
capstans which had been arranged around the bell. 

It was a critical moment for the engineer. One 
can appreciate the depth of feeling in Monsieur 
Montferrand’s remarks in his preface: ‘*... And, 


























N 
THe Encincer \S 





N 


Swain Sc 
\\ 


MONTFERRAND’S SCHEME FOR RAISING AND TRANSPORTING THE BELL 


being done. Later, the possibilities of effecting 
a repair were considered, and here Montferrand 
throws an interesting sidelight on the manner of 
carrying out such a restoration of a bell of moderate 
size in those days: ‘This is the method of pro- 
ceeding: the bell is turned mouth upwards; the 
edges of the crack are sawn so as to make an angular 
opening, in which is placed a piece of wood, cut 
exactly to fit the opening ; this piece serves to form 
a mould from which to cast the piece to match the 
bell, and in the same metal, the fire being kept as 
regular as possible. Ten or twelve hours after the 
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RAISING THE GREAT BELL, JULY 23rd 1836 





natheless that my enterprise had not been lightly 
considered, and that my experience was old, I shrunk 
at first when I considered that any mishap would 
bring many harms and much revilements from the 
inhabitants of the city.... For blames and praises, 
honours and dishonours, commonly accompany 
great works, and especially such as be public. I 
would add that, ordinarily, people are more prompt 
to speak ill when things go evil, than to speak well 
and esteem the labour should it be in all perfection.” 

However, the bell began to rise slowly, but not 
without the breaking of two cables and a sheave 
of one of the pulleys. This caused the bell to assume 
an oblique position, and two further cables broke. 
The signal was given to stop, and operations were 
temporarily suspended. The cables, which had 
been in store some six months, were found to be 
defective, and new cables were ordered ; the capstans 
were also increased to twenty. 

All new preparations being completed, work was 
resumed on July 23rd at 5 a.m.; at five minutes 
past six the bell, ‘ covered with its ancient dust,” 
was seen to rise slowly from the pit. In less than 
three-quarters of an hour the great bell was above 
ground, and the pit was immediately covered with 
strong rafters and flooring, which received the carriage 
on to which the bell was lowered, and from whence 
it was hauled up an inclined plane to its pedestal 
on July 26th. The bell was subsequently surmounted 
by a ball and a Greek cross, and stands in the grounds 
of the Kremlin, on an octagonal pedestal of granite, 
which bears a marble slab inscribed with the following 
words in Russian characters composed by Monsieur 
Montferrand :— 


THIS BELL, 
CAST IN 1733, UNDER THE REIGN OF THE EMPRESS 
ANNA IVANOVNA, 

AFTER HAVING BEEN BURIED IN THE EARTH FOR MORE 
THAN A CENTURY, WAS RAISED TO THIS PLACE 
4TH. AUGUST, 1836, 

BY THE WILL AND UNDER THE GLORIOUS REIGN OF 
THE EMPEROR NICHOLAS THE FIRST. 








Scottish SHALE INDUsTRY.—Work has begun on the 
sinking of a shale‘pit at Westmains and it is expected that 
the field,will take about a year to complete. A new shale 
oil works is also to be erected at Westwood. 
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Markets, Notes. and News 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. A comprehensive list of the prices of materials mentioned below will 


The Crisis and the Markets 


The uncertainty of the international outlook 
during the past week has created trading conditions which 
have been something of a nightmare to business men. It 
has been impossible to obtain sufficient reliable informa- 
tion as to the way in which trading in iron and steel and 
non-ferrous metals will be carried on to admit of making 
plans in advance. It says much, however, for the cool- 
ness with which traders of all classes have viewed the 
future that there have been no signs of panic buying or 
selling. The iron and steel industry has been less affected 
than the commercial side since the plain duty of the 
steelmakers has been to carry on production at as high a 
level as possible in order to meet the requirements of the 
Government. Consumers generally are covered as far 
forward as they are able to gauge their needs. The crisis, 
however, has resulted in a huge volume of requests for 
the acceleration of deliveries against existing contracts, 
however, and a certain amount of new buying of a pre- 
cautionary character. The merchants have been in an 
unenviable position since they have had no means of 
judging to what extent their supplies will be affected. 
It is generally understood that the iron and steel trades 
will be completely controlled, and according to statements 
which were made during the crisis last September, the 
machinery for this control would be provided by the 
British Iron and Steel Federation, which would probably 
form a department of the new Ministry of Supply. One 
of the chief problems which has faced the merchant, 
particularly the stockholder, bas been to what extent he 
should allow his holdings to be depleted by sales, as he 
had no means of estimating what opportunity he would 
have of replenishing the material disposed of. In these 
circumstances the wisest course has been followed by 
most firms and a policy of discreetly conserving stocks 
has been adopted. The non-ferrous metal trades will 
certainly also be controlled and a free market in the 
ordinary sense of the word is unlikely to exist if war 
should break out. The London Metal Exchange an- 
nounced on August 24th that ‘“‘So soon as a state of 
emergency is declared, the Metal Exchange will be closed 
for seven days or such longer or shorter period as the 
Executive Committee which has been appointed by the 
Committee shall decide. Open contracts will be auto- 
matically extended.” 


The Pig Iron Market 


The general effect of the European crisis has 
been to slow up business in pig iron and a natural reluct- 
ance to enter into forward commitments has been notice- 
able. On the other hand, a number of firms have been 
anxious to provide for possible additional supplies over 
the next few weeks with the result that there has been a 
fair amount of new business passing. The main charac- 
teristics of the market, however, have remained un- 
changed. The demands upon the producers of high- 
phosphoric foundry iron have been comparatively poor, 
and the crisis does not seem to have brought any accession 
of business to the light castings makers, few of whom 
have sufficient work on their books to justify them 
working full time. On the north-east coast a restricted 
output of Cleveland foundry is enough to meet the require- 
ments of the consumers in that area and the demand from 
other districts is negligible. Many of the consuming 
works on this coast, however, receive supplies of Midland 
iron and this helps to reduce the demand for the local 
product. Trading in the Midland market during the past 
week has not been particularly active so far as ordinary 
foundry grades have been concerned, but a brisk business 
has passed in low-phosphoric grades, and market supplies 
have become rather tight. It is reported that the stocks 
at the furnaces have been greatly depleted during recent 
weeks and supplies for the required delivery are some- 
times difficult to obtain. In a few cases consumers have 
found it advisable to take up parcels of hematite in sub- 
stitution of the grade of foundry iron they required. In 
Lancashire the heavy engineering and electrical trades 
provide a good outlet for foundry qualities, but the textile 
machinists, the jobbing foundries and the light castings 
industry do not give much support to the market. The 
Scottish pigiron producers still have substantial stocks of 
foundry iron and these are moving only slowly into con- 
sumption. This section of the industry depends very 
largely upon the light castings makers, most of whom are 
working only three or four days per week. The position 
in the hematite market has improved considerably since 
the price was cut by 5s. per ton at the end of June. 
Stocks at the furnaces have been reduced and specifica- 
tions against contracts are reaching the producing works 
at a satisfactory rate. The reserves at the west coast 
works, also, are reported to have been much depleted. 
The volume of new business in hematite is moderate, but 
larger than is usually the case at the height of the holiday 
season. The international tension resulted in a certain 
amount of new buying, chiefly of small supplementary 
parcels, 


The Midlands and South Wales 


” The only noticeable effect of the international 
crisis upon the Midland iron and steel industry was an 
increase in the efforts to speed up production. For weeks 
past the energies of the steelmakers had been directed to 
this end so that there was little additional that could be 
done. No great volume of new orders descended on the 
market as a result of the crisis, although there was a 
certain amount of new business offering arising from 
consumers making belated attempts to cover gaps in their 
requirements over the next few weeks. In many cases, 
however, delivery by specific dates was demanded, and in 
the present congested state of their order books few 
makers were in a position to accept on such terms. In 
fact delivery dates are lengthening and some works are 
reluctant to accept fresh business except for indefinite 





delivery. Consumers requiring plates report that % in. 
thick and up are more easily obtained than many other 
descriptions of finished steel; but the position is by no 
means free. The shipyards are absorbing large tonnages, 
and locomotive builders and tank makers are busily 
employed. There is considerable difficulty, however, in 
placing orders for thin and medium plates. The demands 
of the constructional engineers are on a very heavy scale, 
and not only are the steelworks turning out huge tonnages, 
but the rerollers are producing this class of steel as nearly 
to capacity as their supplies of raw materials in the shape 
of billets will permit. So heavy is the demand that con- 
sumers have to search the market very thoroughly to find 
a maker able to accept orders for some sizes of light 
joists, angles and other structural shapes. The heavy 
requirements of the collieries continue to be a feature of 
the position, and with some wisdom the managements are 
endeavouring to collect reserves for use in an emergency. 
Specifications against contracts placed earlier in the year 
are coming forward with freedom ; but for the time being 
new business is not active. The motor industry is 
absorbing good quantities of special sheets and strip, for 
which there is, also, a good commercial demand. The 
activity which has ruled in the South Wales steel industry 
for several months continues unabated. With orders in 
hand amounting to about 4} million boxes the tinplate 
makers can look forward to busy conditions until the end 
of the year. The shortage of steel has been relieved to 
some extent by the imports of Australian and foreign 
semis. The industry is working at about 72 per cent. of 
capacity, whilst the steel works in Wales have 89 per 
cent. of their steel furnaces in operation. As in other 
districts consumers are pressing for early delivery against 
their contracts. 


The North-East Coast and Yorkshire 


The steelworks on the north-east coast have 
been working as near to capacity as the strain upon the 
plants would allow, and in these conditions the develop- 
ment of the crisis did not have much apparent effect. 
All firms, however, experienced a flood of requests for 
the acceleration of deliveries of all classes of materials as 
the result of the speeding up of work on Government jobs. 
A further consequence, probably, will be the postpone- 
ment for the time being of work needed for ordinary com- 
mercial purposes. The crisis has done little to increase 
the demand since those consumers who were engaged on 
Government work had already placed their requirements, 
whilst, generally speaking, those whose needs were of an 
ordinary commercial character were indisposed to under- 
take forward commitments in the prevailing state of 
uncertainty. No diminution is observable in the tonnages 
of structural steel passing to the constructional engineers, 
and it has become difficult to place orders for certain 
sizes of joists and sections. Some of the rerollers are 
unable to maintain full outputs of the smaller sizes owing 
to the shortage of billets. Recent imports have relieved 
the position to some extent and it is expected that further 
arrivals from Australia and other sources will bridge the 
gap between home production and demand. The British 
makers of semis are in arrears with deliveries, and are 
pressing output to the limit. The demand for structural 
steel and plates from the shipyards on Admiralty and 
commercial account is the heaviest since 1937, and there 
seems little likelihood of its declining even if the crisis is 
cleared up. The rail mills, also, are busier than for a 
long time, partly as a result of the allocation of part of 
the recent Chinese order to local works. The sheet mills 
have been working at capacity for several months on 
A.R.P. work and have enough orders in hand to keep 
them employed for a long time to come. The sheet trade, 
like most other branches of the iron and steel industry, 
is so occupied on home orders that it is unable to pay 
much attention to export business. In the Yorkshire 
steel market the demand is in excess of supply and there 
have been some complaints of works getting into arrears 
with their deliveries. It is not easy now to place fresh 
orders for execution by a specific date, and if a maker can 
be persuaded to make a promise it is usually for some 
time towards the end of the year. There is a heavy pro- 
duction of special and alloy steels in the Sheffield area 
and the demand for acid carbon steel continues to expand. 
Large tonnages of stainless steel are passing into consump- 
tion and delivery dates are becoming more and more 
extended. 


Current Business 


Burns Philp & Co., Sydney, N.S.W., have 
ordered a steamship of 9000 tons d.w. from Barclay, 
Curle & Co., Ltd., Whiteinch, Glasgow, for which the 
machinery will be supplied by John G. Kincaid & Co., 
Ltd. A new Admiralty contract for a 40,000-ton battle- 
ship has been given to John Brown & Co., Ltd., Clydebank. 
Metal Industries, Ltd., have acquired and are breaking 
up at their Rosyth yard the German steamer “‘ Ilsenstein ” 
of 8216 tons gross. The Admiralty has entrusted orders 
for twenty mine-sweeping trawlers, additional to the 1939 
programme, to the following firms: Ardrossan Dockyard, 
Ltd., Ardrossan; Cook, Welton & Gemmell, Ltd., 
Beverley, Yorks; Cochrane & Co., Ltd., Selby, Yorks. ; 
Goole Shipbuilding and Repairing Co., Ltd., Goole; 
A. and J. Inglis, Ltd., Glasgow; Henry Robb, Ltd., 
Leith; Ferguson Bros. (Port Glasgow), Ltd., Port 
Glasgow ; Smith’s Dock Co., Ltd., Middlesbrough ; and 
Hall, Russel & Co., Ltd., Aberdeen. It is reported that 
the Llanelly Associated Tinplate Companies, Ltd., which 
comprises five South Wales tinplate works, is planning to 
introduce a modern continuous strip mill, and that fresh 
capital may be required to finance the erection of the 
new plant. The erection of a factory has been com- 


menced on a site of 54 acres at Redditch for Monochrome, 
Ltd., Montgomery Street, Birmingham, specialists in a 
new process of chromium plating. Extensions are to be 





made to the engineering workshops of the Steel Con- 


Unless otherwise specified home trade quotations are delivered f.o.t. 


Export quotations are 4 
be found on the next page. 


struction Co., Ltd., Whitegates, Motherwell, at an esti- 
mated cost of £1500. Works and offices are being erected 
in Princes Road, Dartford, for the Heron Engineering 
Co., Ltd., Heron Works, Belvedere, Kent. C. A. Parsons 
& Co., Ltd., engineers, are having extensions made to 
their foundry in Shields Road, Newcastle-on-Tyne. 
Williams (Birmingham), Ltd., makers of Atlas brand 
aluminiumware, Atlas Works, Goodman Street, Birming- 
ham, have acquired the business of the London Aluminium 
Co., Ltd., of Witton, Birmingham, makers of ‘‘ Diamond ” 
brand ware. Both companies will continue to operate 
separately. 


Copper and Tin 


The copper market has been less affected by the 
international crisis than might have been expected. 
Prices have been firm, but there has been no sign of very 
active buying by Germany in the United States, and in 
this country most of the purchases and attempted pur- 
chases by Germany have consisted of best selected copper. 
Some small orders were placed in the United States, but 
since the Germans required delivery by the end of August, 
American producers were not in a position to take advan- 
tage of any offers they might have received. Hungary, 
also, has been in the market, but her purchases have not 
been large. The decision announced last week to stop 
the export of copper except under licence was generally 
well received. The greater part of the quantities bought 
on German account were, therefore, prevented from 
leaving the country. It is estimated that the total 
German purchases amounted to 10,000 tons of which 
some 3,000 tons was shipped before the preventative 
Order came into force. After the Order had been 
published further substantial offers were received from 
Germany for rough copper, but these of course were 
refused. In Germany it is thought that the Government 
was guided in its policy of preventing the export of 
copper except under licence by the danger that the stocks 
in this country would be depleted. It is known, however, 
that the authorities have been kept informed of the 
position in the market both as regards stocks and business 
coming from the Continent for some time past. Following 
the decision to prevent the export of copper there was 
some reaction in prices due to the expectation that metal 
thus held up would be thrown on the market. The 
decline was not important, however, and values were well 
maintained although there was a certain amount of 
liquidation of bull accounts. . . . Conditions in the. tin 
market haye not materially altered although the forward 
quotation has shown a tendency to recede. This is 
partly due to some rather heavy selling in the East and 
more particularly to the influence upon the market of 
international events. The effect of this movement of the 
forward price has been to increase the backwardation to 
over £6 per ton. The demand from consumers has not 
been affected by the crisis and is still on a disappointing 
scale. Immediately before the decision to prevent exports 
a brisk demand sprang up on German account which, 
however, remained unsatisfied. The American demand 
has been exceptionally light, but this is partly attributed 
to consumers in the United States having bought sub- 
stantial quantities direct in the East. The demand from 
the Continent has practically ceased as a result of the 
political uncertainty. 


Lead and Spelter 


The chief effect of the crisis upon the lead 
market was an increased demand for the metal. Con- 
sumption has been at a high rate for many weeks past, 
and as the crisis became accentuated consumers struggled 
to cover their prospective requirements. At the same 
time there has been an active demand from the Continent 
and at one time a fair amount of buying by Germany. It 
is estimated that the total German purc amounted 
to about 6000 tons, but the greater part of this was not 
shipped by the time the Government took action to stop 
exports. These purchases, however, were sufficient to 
affect the prompt position which had been tight for some 
little time. Prices developed a somewhat easier tendency 
when the Order prohibiting exports except under licence 
came into force, but the demand on home account was 
sufficiently strong to maintain a firm tone in the market. 
Arrivals in this country have not been on a liberal scale 
during August and the demand has led to a reduction in 
the stocks, about 1600 tons having been taken out of 
warehouse. Most of the consumers have covered their 
needs for some time ahead, and excepting that there is 
some difficulty in obtaining prompt material there is no 
lack of supplies in the market. Last week there were 
some arrivals of Mexican lead, a part of which was re- 
shipped to Germany. It is pointed out that the Metal 
Exchange stock fi for metal in warehouse do not 
represent the full reserves of the country and it is known 
that considerable tonnages exist at consumers’ works. 
The consuming industries generally are well employed 
except those catering for the building trades, which have 
experienced a decline in demand resulting from the drop 
in building operations. The crisis has had little effect 
upon the spelter market and German buying has been 
entirely absent as that country is well supplied from 
domestic sources. Supplies of this metal are sufficient 
to meet all requirements excepting in the case of high 
grade, the demand for which has increased recently so 
that the position has become distinctly tight. This grade 
of metal passes into consumption on a considerable scale 
in armament work and the demand has expanded during 
the past week. The general view is that at the recent 
level of quotations the metal is cheap and it is pointed 
out that before the war the normal price was in the 
neighbourhood of £18 whilst the quotation to-day is 
about £14 10s. The demand for good ordinary brands 
of spelter is active and considerable quantities are passing 





into consumption at the galvanising works engaged upon 
A.R.P. shelters. 
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Current Prices for Metals and Fuels 





Makers’ official home trade price, per ton, delivered buyers’ stations. * Joists, Sections, Bars and Plates are subject to a rebate of 15s. to home users purchasing only 
from Associated British Steelmakers. Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 


PIG IRON. 


Home. 


(D/d Teesside Area.) 


Export. 
Foundry home prices, except for Scotland, less rebate of 5/-. 








N.E. Coast— £ ses. d. 2 «a. d. 
Hematite Mixed Nos S26: 6 :.. — 
ee SS eee os) ee ee 5615 0 
Cleveland— 
No. 1 sa eee a oe ae 6 2 6 
No. 3 G.M.B. 419 0.. 5 0 0 
No. 4 Foundry 418 0.. _ 
Wee mac cs £32 2. —- 
MIpLaNnDs— 
Staffs— (Delivered to Black 3 Station.) 
North Staffs Foundry ... 5 1 men Ss —_ 
sis » Forge oo» £38 che £5 0 0 — 
Basic ee ee | eee _ 
Northampton— 
Foundry No.3... ... 418 6... ... _ 
Forge... ... ... .. 415 6to£417 6 o 
Derbyshire— 
ie aeoeiry «. .« BS 8. Ox. s. _ 
PO 5. es ee a BB es 6. 6 _ 
ScoTLanD— 
Hematite, f.o.t. furnaces 515 6.. a 
No. 1 Foundry, ditto ... 5 3 0.. ae 
No. 3 Foundry, ditto SO. Bu ae 
Basic, d/d eo es 
N.W. Coast— (515 6d/d Glasgow 
Hematite Mixed Nos. ... {6 1 0,, Sheffield 
le 7 0,, Birmingham 
MANUFACTURED IRON. 
Home. Export. 
Lancs anp YORKs— £ s. d. £ 8s. d. 
Crown Bars se A Die -—- 
Best Bars - 2B SE @ +... — 
MIDLANDs— 
Crown Bars . 1s &:0:.. — 
Marked Bars (Staffs) 1615 0O.. 
No. 3 Quality... 2.37 6... — 
No. 4 Quality... 11 S: — 
ScoTLanD— 
Crown Bars im 6 2. 12 56 0 
Best... 1215 0.. 1215 0 
N.E. Coast— 
Crown Bars om S86 a 12° 6. ® 
Best Bars ie a> SES © ... 12 15 0 
ae ae & Os. 13 5 0 
NorTHERN IRELAND AND FREE StaTE— 
Crown Bars, f.0.q.... ae ae € i. — 
STEEL. 
*Home tExport. 
LONDON AND THE SouTH— cg «a £ a. d. 
Angles 1010 6.. 10 0 0 
~ Tees... 11:20 6 .. 11 0 0 
Joists 1010 6.. 10 0 0 
Cenc, ee 1015 6.. 10 56 0 
Rounds, Sin. mie ah 36. 6... ll 0 0 
a under 3in. 2 27 St... ll 0 0 
Flats, under 5in. ... 1117 6f... ll 0 0 
Plates, jin. (basis) 19.26. ¢... 10 2 6 
_ fyin. ... a 6 8... 10 7 6 
= tin. ... um S. é.. 10 12 6 
= fin. . =e . 1110 6. 1017 6 
Un. in. ay mea incl. 
6 ib. per sq. ft. (8-G.)... 11 12 6.. 11 12 6 
Boiler Plates, jin. ow Oe SEC 25 1112 6 
Nortu-East Coast— £ s.d. £ «a. d. 
Angles 1 SB: @.. 10 0 O 
Tees... HM 6s... ll 0 0 
Joists 6 8 8 .. 10 0 0 
Channels.. = 10 13 0O.. 10 56 0 
Rounds, Sin. miu M.S @... 11 0 0 
om under 3in. 11 16 «Gt... 11 0 0 
Plates, in. (basis) 1010 6.. 10 2 6 
= fyin. ... 10 15 6.. 10 7 6 
= tin. ... ms @... 10 12 6 
” fin. . Ma) Ss. 6. 1017 6 
Un. fin. ae a a 
6 Ib. per sq. ft. (8-G.)... 11 12 6... 11 12 6 
Boiler Plates, jin. uo ats 6 2... 1112 6 
MIDLANDS, AND LEEDS AND DiIstTRIcCT— 
£ s. d. £ s. d. 
Angles i -S @:.: 10 0 0 
Tees... ll 8 O.. 1 8-6 
Joists 1: 8.0: 10 0 0 
Channels.. ; 10 13 0... 10 56 0 
Rounds, Sin. ini up a 2 Bn ll 0 0 
~ under 3in. 11 16 Of... ll 0 0 
Flats, 5in. and under 11 15 Of.. a Oo DS 
Plates, jin. (basis) 30:23. ... 10 2 6 
” ig = 1018 0... a. 7-64 
o tin. . Hu. SO x 10 12 6 
- fein. . ar 1l 8 0O.. 10 17 6 
Un. fia. rane walk lot. 
6 lb. per sq. ft. (8-G.)... 11 12 6 2.13). S 
Boiler Plates, jin. - 230 6 111 6 








STEEL (continued). 


*Home. tExport. 
GLascow anp District— £ s d. S 6: Gi 
Angles 20.3.0 5: 10 0 0 
Tees... a) 8 8 11.9 © 
Joists ace @.. 10 0 0 
Channels.. 40:33 @..:. 10 5 0 
Rounds, Sin. and =» 22.3 0::... 1l 0 0 
oe under 3in. A326: Ot... 8. 6 
Flats, 5in. and under ... 11 15 Of... ll 0 0 
Plates, jin. (basis) 1010 6.. 10 2 6 
” fin. 30:35 © .. 10 7 6 
” tin. an OG: x. 10 12 6 
ss IRS os) ees ee ae 1017 6 
Un. in. to and lead. 
6 Ib. per aq. ft. (8-G.)... 11 12 6.. 22.23 6 
Boiler Plates, jin. i. 8-2. 1112 6 
South Waters AREA— & ed. 4 ad. 
Angles 10 8: 0 .. 10 0 0 
Tees... ie. -@> 4: ll 0 0 
Joists mm. 8 @..; 10 0 0 
them... - 1013 0.. 10 5 0 
Rounds, Sin. ene up Mm 8.8 .. 11 0 0 
oe under 3in. 32) 28 0§... ll 0 0 
Flats, 5in. and under ... 11 15 Of... ll 0 0 
Plates, jin. (basis) 1013 0... 10 2 6 
ae ae 1018 0.. 10 7 6 
” tin. ta a ee 10 12 6 
” : emer: | ee) lee. per 1017 6 
frin. to and inl. 
ae per sq. ft. (8-G.)... 1112 6... ... 1112 6 
I[RELAND—F¥.0.Q.— BELFAST. Rest oF IRELAND. 
£ «. d. 4.64 
Angles Jon i Oe ise 10 15 6 
Tees... ave ee PD se 1115 6 
Joists é oe BO 2B @.. 1015 6 
Chena. joc ER xx ll O 6 
Rounds, Sin. whe up - a2. 38-9... 1115 6 
» under 3in. «32 -@ Op... 12 2 6 
Plates, jin. (basis) -8046 6... 10 18 0 
° fin. ... ee se. ll 3 0 
oo wan. x. ee oe oe 11 8 0 
” Rs cso.) ans a3 .28 3 1210 0 
Un. jin. to fin. incl. fil is ¢. 1112 6 


$ Bounds and Plate tested quality ; wntested, 30. less. 
OTHER STEEL MATERIALS 


Home. Export, f.o.b. 

Sheets. £ s. d. £ 8s. d 
11-G.and 12-G.,d/d 1315 0 11-G.tol14-G. 11 5 0 
13-G., d/d... -. 14 2 6 15-G.to16-G. 1115 0 
14-G. to 20-G.,d/d... 14 10 0 17-G.to18-G. 12 0 0 
21-G. to 24-G.,d/d... 14 15 0 19-G.to20-G. 12 5 0 
25-G. and 26-G.,d/d 1510 0 21-G.to22-G. 1217 6 


South Africa, Rhodesia, Nyasaland, £14; Canada, £14 12s. 6d., 
f.o.b. basis. Irish Free State, £14 15s., f.0.q., 4-ton lots. 

The above home trade sheet prices are for 4-ton lots and over; 
2-ton to 4-ton lots, 7s. 6d. per ton extra; and under 2-ton 
lots to 10-cwt., £2 per ton extra. 


Galvanised Corrugated sheets, basis 24-G.— 


Home. £ ed. 
4-ton lots and up ... 7 6.2 
2-ton to 4-ton lots 17 12 6 
Under 2 tons 18 17 6 


Export; India, £17 ie; c.i, fs Irish ‘in State, £17 5s., 
f.0.q.; General, £15 15s., f.0.b., 24-G. basis. 
TIN-PLATES— 
20 by 14 basis, f.o.t., Bristol Channel Ports, 20s. 4$d. 
Tin-plate Bars, d/d Welsh Works, £7 5s. 
BrLtEts—100-ton lots and over, 35 to 100 tons, 5s. extra; less 


than 35 tons, 10s. extra. a ae 
Soft (up to 0-25% C.), untested 7. 2 8 
tested ... 712 6 
Raile (0- 33% to 0- 41% C.) ae TAT <f 
» Medium (0-42% to 0- 60% C.)... 810 0 
» Hard (0-61% to 0-85% C.) 900 
” » (0°88% to 0-99% C.) 910 0 
» » (over 0-99% C.) 10 0 0 
Rails, Heavy, 500-ton lots, f.o.t. 910 0 
» Light, f.o.t.... eo wor 810 0 
FERRO —_— 
Tungsten Metal Powder 4/5 per lb. 
Ferro-Tungsten ... 4/4 per lb. 
Per Ton. Per Unit. 
Ferro Chrome, 4p.c.to6p.c.carbon £23 10 0 7/6 
” ” 6 p.c. to 8 p.c. ... £23 5 0 7/6 
o” *” 8 p.c. to 10 p.c. ... £23 5 0 7/6 
- o Max. 2 p.c. carbon ... £36 0 0 11/- 
o o » lp.c.carbon ... £38 5 0 11/- 
o o» » O-5p.c.carbon £41 0 0 12/- 
» carbon-free 10d. per Ib. 
Metallic Cheeeninan 2/5 per Ib. 


£16 15 0 home 
£12 10 Oscale 5/- p.u. 


Ferro Manganese Seamed, 16 p.c. 
» Silicon, 45 p.c. to 50 p.c. 


%” » Mpc... £17 © Oscale 6/- p.u. 
»  Vanadium.. 14/- per lb. 
” Malybedenem tee 4/10 per lb. 5/- forward 
Titanium (earbon-free) 9c. per Ib. 
Nickel (per ton) . £185 to £190 per ton 


8/6 to 8/9 per Ib. 


Cobalt ... 





NON-FERROUS METALS. 


(Official Prices, August 30th.) 


CorprpER— 
Cash ... e £45 10 Oto £45 12 6 
Three Months ... £45 16 3to£45 17 6 
Electrolytic . £52 0 Oto £54 0 0 
Best Selected —_ aya Bir- 
mingham , £53 15 0 
Sheets, Hot Rolled £86 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) 134d. 134d. 
* Brazed (basis) 134d. 134d. 
Brass— 
Ingots, 70/30, d/d Birmingham £43 10 0 
Home. Export. 
Tubes, Solid Drawn 2/1 Alloy 12}d. 124d. 
ve Brazed 143d. 144d. 
Tin— 
RAC esc: > one eae . £229 17 6to £230 0 0 
Three Months ... . £226 15 Oto £227 5 0 
SPELTER— 
a £15 0 Otofl5 2 6 
Three Months ... £15 0 Oto £l5 1 3 
Lrap— 
ers £16 10 Oto £16 12 6 
Three Months ... £16 7 6tof£l6 8 9 
Aluminium Ingots (British) ... £94 (net) 
FUELS. 
SCOTLAND 
LANARKSHIRE— 

(f.0.b. Grangemouth)— Export. 
Navigation Unscreened 19/- to 19/6 
Hamilton Ell 17/6 to 18/- 
Splints 20/6 

AYRSHIRE— 

(f.0.b. Ports) — 

Steam 17/6 
ForesHIRE— 

(f.0.b. Methil or Burntisland)— 

Prime Steam . Sener 18/6 
Unscreened Mevigation 19/— to 19/6 
LorH1ans— 

(f.0.b. Leith) — 

Hartley Prime 18/- 
Secondary Steam ... 17/6 
ENGLAND 

SoutH YORKSHIRE, DoNCASTER— 
Steam Hards... 19/- to 20/- 
Washed Smalls 16/- to 17/- 
NORTHUMBERLAND, NEWCASTLE— 
Blyth Best .. 19/- to 19/6 
» Second... ... 18/— to 18/6 
» Best Small... 15/6 
Unscreened 17/- to 18/- 
DurHAmM— 
Best Gas... 19/9 
Foundry Coke 26/- to 28/- 
CarpirF— SOUTH WALES 

Steam Coals : 

Best Admiralty Large ... 23/6 to 24/- 
Best Seconds... per 23/- to 23/6 
Best Dry Large 23/- to 23/6 
Ordinaries... 23/- 

Bunker Smalls 16/- to 17/6 
Cargo Smalls... 15/- to 15/6 
Dry Nuts aaa 27/6 to 28/- 
Foundry Coke 35/- to 42/6 
Furnace Coke 30/- to 33/6 
Patent Fuel ... 25/6 

SwansEa— 
Anthracite Coals : 
Best Large ... 35/- to 38/- 
Machine-made Cobbles... 38/6 to 42/6 
Nuts 40/- to 45/- 
Beans 33/— to 40/- 
POS... oc0 see 27/6 to 30/- 
Rubbly Culm... 15/- to 16/- 

Steam Coals: 

Large Ordinary 22/6 to 24/6 


FUEL OIL. 


Inland consumption: contracts in bulk. 


Exclusive of Government tax of ld. per gallon; and 9d. per 
gallon on oil for road vehicles. 


Ex Ocean Installation— Per Gallon. 
Furnace Oil (0-950 gravity) 33d. 
Diesel Oil 4gd, 
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French Engineering Notes 


(From our own Correspondent in Paris) 


Mobilisation of Workers 

On Friday of last week the official journal 
published an order of mobilisation for all workers em- 
ployed in armament production. It covers men and 
women and managing and technical staffs in private 
works executing contracts for the military, naval and air 
services, as well as those that sub-contract, and these 
latter comprise a wide variety of worksbops that brings 
within the mobilisation order nearly the whole of the 
engineering industry. The personnel is now placed under 
the same conditions as that of the national works and 
factories. Excepting those men who receive mobilisation 
orders for active service, and who may be sent back to 
their normal duties at the discretion of the military 
authorities, no one is permitted to leave his post. Men 
on holiday have been recalled, and all further holidays 
have been suspended. The present salaries and wages 
will be paid during the whole period the works are under 
military control. The staffs and workers will be required 
to go wherever they are ordered, which means that there 
is always the possibility of works being removed farther 
away from the fighting line. This contingency has 
long been provided for by a policy of decentralisation, 
which aims at removing armament production from 
vulnerable zones, like the north and the north-east, 
and the Paris area, from whence many firms have removed 
works to the centre of France, or have duplicated works 
for some branch of manufacture so that machinery 
and plant can be transferred thereto in a time of emer- 
gency. These mobilisation orders are being carried out 
with perfect discipline, and labour comes naturally 
and without hesitation under one supreme State control. 


Labour Profit Sharing 

A glassworks near Kemiremont, in the Vosges, 
was on the point of being closed down when the men 
accepted a reduction of 7 per cent. in wages in order to 
permit of the works being carried on, and they are to 
participate in future profits as compensation. A similar 
arrangement is understood to be practically completed 
at another glassworks in the same district. The signi- 
ficance of this arrangement between employers and workers 
lies in the practical application of a system of direct 
labour interest in business which has been the subject 
of a good deal of academic discussion and may be dealt 
with by the State Superior Labour Council, so that the 
question of the remuneration of workers may possibly 
come prominently to the fore in the early future. All 
that has been done in the recent past to fix minimum 
wages relatively to living costs has not removed from the 
mass of workers the idea instilled in their minds by labour 
leaders that they are not receiving a fair share of the 
profits of production, although the total wages paid for 
working more hours leaves them for the most part satisfied. 
Nor do they attach proper value to what big employers 
have done, and are still doing, for the social well-being 
of the men and their families, particularly in the way of 
housing, facilities for recreation, the provision of free 
medical and other services, and the teaching of trades to 
children, in addition to compulsory social services in the 
way of family allowances and the like. Some of the big 
works are centres of well organised social communities. 
All this is now accepted by workers 4s a matter of course. 
Their lot, is far better than it has ever been, and with the 
system of State compulsory arbitration they are assured 
of fair treatment and of receiving the wages that industry 
is capable of paying. But this organisation does not 
take into account psychological factors among workers 
who have a sense of responsibility and feel that they should 
receive remuneration for increased profits that may be 
due to their industry, intelligence and initiative. This 
attitude leads to the idea of profit sharing. Whether a 
participation in profits is in the interest of employers and 
the men, and whether it is at all practicable, are questions 
now under consideration. In the case of the glassworks 
mentioned, the distribution of a percentage of future 
profits amongst workers has been imposed by special 
circumstances that may affect equally some other indus- 
tries, although the extent to which it is justified by 
necessity is limited. In a highly specialised industry 
that has fallen on bad times some works may not be able 
to carry on with the heavier load of wages and charges, 
and as each one closes down workers have to turn to 
other occupations, and the number of skilled men in a 
particular branch is reduced to an extent that makes it 
difficult to restart works when conditions are more 
favourable. An industry will decline if it is unable to 
keep intact its supply of specialised workers. For this 
reason, the two glassworks in the Vosges are giving their 
men a direct interest in the business in return for lower 
wages because it is hoped that a participation in profits 
will encourage them to do their best to make su: h profits 
possible. There is no other way out of this difficult 
situation. If the experiment proves successful in indi- 
vidual cases and within a limited range, it does not follow 
that the range can be largely extended, and, in any case, 
the general application of alabour share in profits is believed 
to offer so many difficulties that the scheme is hardly 
likely to go much beyond the discussion stage. 


A Big Railway Equipment 

The National Railway Company is undertaking 
a particularly important programme of work in equipping 
the line along the Riviera for running trains to carry 
about 100,000 passengers a day during the Eucharistic 
Congress, to be held in Nice in September next year. 
The automatic luminous signalling system is being 
installed in a manner similar to that employed on some 
of the Paris suburban railways, notably the one to Sceaux. 
The station at Nice will be supplemented by a temporary 
station to be built in the western suburb of Saint-Augustin, 
where a site has been levelled with stones dredged from 
the river Var for the construction of six platforms. As 
there is no level ground for sidings the company is obliged 
to do the best it can by encroaching upon all the space 
it can find between Saint-Raphael and Menton where 
it expects to provide side tracks for about a hundred 
special trains. The work has been in hand for three 
months, and will be completed before September of next 
year at an estimated cost of £350,000. 





British Patent Specifications 





When an in is com ted from abroad the name and 
address of the communicator are printed in italics. 


When an abridgment is not illustrated the Specification is 
without drawings. 


Copies of Specifications may be obtained at the Patent Office, 
Sales Branch, 25, Southampton Buildings, Chancery Lane, W.C.2, 
1s. each. 


The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


DYNAMOS AND MOTORS 


509,503. January 18th, 1938.—ContTROL SysTEMs FoR ELECTRIC 
Morors, Electrical Research Products Inc., of 195, Broad- 
way, New York City, U.S.A., and Kenneth Eric Latimer, 
of 22, Manor Hall Avenue, London, N.W.4. 

This invention relates to control systems for electric motors 
and is more particularly concerned with electrically synchronised 
or interlocked motors, such as are used, for example, in the 
motion picture industry for driving film picture and sound- 
recording apparatus. The interlocked motors used may be 
similar in electrical and mechanical design to ordinary slip- 
ring induction motors, it being well known that when the stators 
of a group of such motors are connected to the same three-phase 
supply and when all their rotors are connected in parallel, 
then the same speed is maintained by all the motors. It is 
usual to drive one motor of the group by some independent 
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motor, the system thus enabling the group of motors to be 
accelerated from standstill up to full speed in such a way that 
the same amount of film has been propelled through all the 
machines interlocked in this manner. Two electrically syn- 
chronised or interlocked motors are shown at references A and B, 
the motor B being the main or “ distributor ’’ motor, which is 
mechanically driven by an independent constant-speed motor 
C. A suitable source of single-phase electric power is connected 
to the power lines D, and a phase-splitting device E, shown as a 
condenser and a resistance in parallel, is connected between one of 
the lines D, and the motor stators, in order to obtain the 
unbalanced three-phase supply for the stator windings. The 
supply leads to the stator windings are shown at F and G, and the 
parallel rotor connections are indicated at H. The principle on 
which the arrangement works is described, but the foregoing 
gives the gist of the invention.—July 18th, 1939. 


AERONAUTICS 


509,622. January 27th, 1938.—PREVENTING THE FORMATION 
or IcE ON THE Wins oF ArrcrarFt, Cecil Louis Cowdrey, 
‘*Glen Masson,” 6, Temple Drive, Nuthall, Nottingham- 
shire. 

This means for preventing the formation of ice on the wings 
of aircraft comprises a conduit connected to an exhaust manifold 
of an engine of the aircraft and having a part of its wall formed 
by the leading edge of the wing, and an air conduit extending 
along the wing behind the exhaust gas conduit to lead cooling 
air along the back of the exhaust gas conduit. The exhaust 
manifold A of the aircraft engine is situated within the contour 
of the fuselage, which is contiguous with the wing. The leading 
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edge B of the wing is made of a heat-resisting material, such as 
a nickel-chrome steel, and is provided on its inner face with a 
partition C riveted at its edges to the inner face of the leading 
edge so that the two constitute a conduit. This conduit com- 
municates with the exhaust manifold whereby exhaust gases 
are led along the leading edge of the wing, and are discharged 
through an outlet D. A silencer in this example is formed by 
providing the partition with perforations, communicating with 
a chamber E, also imside the leading edge of the wing, the 
chamber being formed between the partition C and a further 
partition riveted to the inner face of the wing. The expansion 
chamber is filled with a heat-resisting, sound-deadening material. 





A third partition F is also secured on the inner face of the 
leading edge so as to provide an air space between the silencer 
and the interior of the wing. The air space communicates 
with an air jacket G, arranged around the engine manifold 
and provided with an intake H to supply air to the jacket. 
The air cooling of the manifold, inside of the silencer and exhaust 
conduit, serves to protect the inside of the cowling and wing 
from excessive heat, but the air conduit may also be used 
to provide the heating means over a part of the length of the 
wing. The air intake is preferably of inwardly diverging form 
to ensure the transformation of the kinetic energy of the air 
stream into pressure energy so that an effective flow of air is 
maintained and the transfer of heat to the air is facilitated. 
The leading edge of the wing is formed with the partitions 
riveted or otherwise secured to it to form a unit structure 
which is attached to the fore part of the wing by suitable 
fastenings. The conduits for the exhaust gases and heated air 
both extend past the silencer, to the outboard end of the wing, 
and terminate in rearwardly directed nozzles which project 
below the wing. The exhaust nozzle finishes just short of the 
air nozzle, and the arrangement is such that an ejector effect 
is exercised which assist in drawing air through the air jacket 
system and the discharge is facilitated by the converging form 
of the nozzles.—July 19th, 1939. 


ELECTRICAL APPLIANCES 


509,614. January 21st, 1938.—THeE GENERATION oF IMPULSE 
Vo.ttaces, The British Thomson-Houston Company, 
Ltd., Crown House, Aldwych, London, W.C.2. 

If, in carrying out tests with impulse voltages, the circuit 
arrangement according to the regulations of the V.D.E. is 
adhered to and the individual values adjusted as prescribed, 
it is found, especially in the case of waves with short back 
duration, that the final impulse voltage obtained at the object 
under test drops very considerably below the theoretical sum 
voltage of the impulse plant. According to this invention 
an auxiliary condenser A is connected in parallel with a series 
arrangement of damping resistance B and discharge gap device 
C, so that the auxiliary condenser is charged during the charging 
of the main condenser G and is discharged at the moment of 
ignition of the discharge gap device through the damping 
resistance, or in a multiple-stage plant through the damping 
resistance in series with the particular discharge gap device 
of that stage, with a time constant which determines the shape 
of the front of the produced impulse wave. The capacity 
of the object D under test then need no longer be artificially 
increased through auxiliary capacities. On the response of 
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the discharge device C the point E is not immediately brought 
to earth potential, but approaches this with the same rapidity 
with which the auxiliary condenser A is discharged through the 
damping resistance B. The point F is raised in like measure 
above earth potential and occasions an increase in voltage 
at the object D under test. This increase in voltage, however, 
represents the front of the impulse wave, which can thus be 
regulated by suitable adjustment of A and B. Since the auxiliary 
capacity A is not fed by the impulse plant at the moment of 
ignition, but is simultaneously charged during the charging 
rocess of the entire plant, the greater part of the voltage 
oss is also avoided and a much greater utilisation of the 
impulse generator becomes possible. Since the wave form of 
the voltage at the object is made up of two exponential functions, 
exactly as in the case of the V.D.E. connection (if, in the first 
place, the effect of an inductance is left out of consideration), 
it can be accurately calculated beforehand. The application 
of the same principle to multi-stage plants is also described.— 
July 19th, 1939. 


TRANSMISSION OF POWER 


509,554. September 29th, 1938.—Exectric CaBLes, Britannic 
Electric Cable and Construction Company, Ltd., and 
Harold Reginald Wolfenden, both of the company’s address 
at Iver, Buckingham. 

In the example of this invention illustrated, a trailing cable A 
for use in mines has a single flat strip or tape B spirally wound 
on the cords C forming the sheath D. The spirally wound flat 
strip B consists of a strip of tinned copper, 0-250in. wide, and 
of a thickness of 0-006in., which is wound spirally around the 
sheath D with the laps or turns thereof in spaced relationship 
as shown, the space left between the adjacent turns of the strip 
or tape B being dependent to a certain extent upon the degree 
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of flexibility required, and 1- din. is satisfactory for mine trailing 
cables. The known sheath D is spirally wrapped either by means 
of a single flat strip B or a plurality thereot arranged parallel to 
each other, which may be wound on the sheath D simultaneously, 
the essential feature being that the tape is wound in a reverse 
direction to that of the cords forming the known sheath, whereby 
a tendency to untwist in one wrapping will be countered by the 
other wrapping. It will be realised that the size of the flat strip 
and the distance apart of the laps hereinbefore specified are not 
limitative, as in view of the range of sizes required for mine 
trailing cables such measurements are of necessity a variable 
quantity.— February 9th, 1939. 


509,606. January 18th, 1938.—Etecrric INsuxators, Bullers, 
Ltd., and Hubert Charles Rayner Dagnall, both of 6, 
Laurence Pountney Hill, London, E.C.4. 

This invention is for improvements in electric insulators 
of the kind provided with concentrically arranged sheds, and 
has for an object to provide means for preventing the accumula- 
tion of dirt and moisture in the channels formed between the 
sheds. The inner and outer sheds A and B are formed integrally 
with the body portion C to provide a circumferential channel D 
between them. In the construction shown, the inner shed is 
considerably shorter than the outer shed. A guard E is secured 
to the lower part of the outer shed B and is arranged to extend 
upwardly into the channel D. The guard is provided with an 
inwardly directed shoulder F arranged to overlap the end of the 
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shed A, but is spaced away therefrom. One or more small 
holes G are arranged to extend through the guard so as to 
communicate with the space between it and the outer shed. 
These small holes are filled with wax which may be readily 
removed for the purpose of flushing out the last-mentioned 
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space with cleaning liquid. The overlapping faces H and J 
of the shed and guard are roughened as by “ sanding,” and the 
two parts are bonded together by cement. The guard is pro- 
vided with a downwardly extending portion K having an out- 
wardly directed drip sill L.—July 18th, 1939. 


FURNACES 


509,721. February 9th, 1938.—UNDERFEED STOKERS OF 
THE Screw Type, International Unicalor Company, 
Ltd., Wednesfield Road, Wolverhampton, in the County 
of Stafford ; Ernest Lambert Tinley, Three Gables, Spring 
Hill Park, Lower Penn, near Wolverhampton, aforesaid, 
and Sidney Davis, Dinas, Castlecroft Road, Wolver- 
hampton. 

In the construction illustrated the helical conveyor A is 
situated in the hopper bottom which is connected by tubes 
to a plate extending across the end of the lower part of the 
furnace tube. The tuyéres and the housing are made in sectional 
lengths and are of the usual construction. Extending through 
the tubes and the housing is the driving shaft B of the main 
conveyor worm, and mounted on this shaft, within the tubes, 
are sleeves C, each of which has a helical blade or thread portion 
extending to its end. The blades or thread portions on these 
sleeves collectively form a helical conveyor of constant pitch 
and somewhat larger diameter than the diameter of the helical 
conveyor A beneath the hopper. Within the furnace the driving 
shaft is provided with a sleeve D having a helical blade of a 
certain pitch, which may be less than the pitch of the helical 
blades on the sleeves C. At a point which is spaced away 
from the sleeve D and further from the entrance end of the 
furnace tube, the driving shaft is provided with a sleeve E 
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having a helical blade which is of less pitch than the pitch of 
the blade D. At a point still further from the entrance end 
of the furnace tube and spaced away from the sleeve E are 
sleeves F and a sleeve G. Each of the sleeves F is provided 
with a helical blade of less pitch than the pitch of the blade 
or portion E, each of these blades preferably constituting one 
complete turn of the conveyor worm. Adjacent to the last of 
the sleeves is a sleeve G provided with a helical blade which 
extends for only one half a turn. The pitch of the blades 
D, E, and F is thus progressively decreased in a direction from 
the outer or entrance end of the furnace towards its inner end. 
At the inner end of the driving shaft two sleeves H are provided, 
each having a blade of opposite hand to that of the previous 
blades, and these blades rotate in a bearing portion. If the 
driving shaft is rotated in a direction causing the blades C, D, 
E, F, and G to feed the fuel into the furnace, then the blades H 
will tend to feed in fuel at the inner end of the furnace out of 
the bearing part and so prevent the latter from becoming packed 
solid. The purpose of the construction is to prevent the choking 
of the furnace at one or more particular parts owing to an 
excess of fuel, and to ensure an even distribution of fuel along 
the length of the furnace.—July 20th, 1939. 


METALLURGY 


508,662. January 9th, 1939.—IMPROVEMENTS IN THE Pro- 
DUCTION OF SINTERED Harp ALLoys, Tool Metal Manu- 
facturing Company, Ltd., 11, Victoria Street, London, 
8.W.1. 

The object of the invention is to produce carbides of metals 
of high melting point having great hardness and adequate 
strength, without any addition of auxiliary metal and at tem- 
peratures considerably below the melting point of the carbides, 
and without the simultaneous application of mechanical pressure. 
This object is achieved according to the invention by the use of 
selected mixtures of several carbides, of metals of high melting 
point. The basis of each mixture is tungsten carbide and 
tantalum carbide, and the remainder consists of at least one 
carbide of the elements titanium, molybdenum, vanadium, 
niobium, zirconium, and thorium. The total amount of the 
carbide or carbides of titanium and so forth is at least 5 per cent., 
and for best results from 10 to 20 per cent. of the total mixture. 
In any case the tungsten and tantalum carbides together con- 
stitute more than 50 per cent. of the total mixture. The mix- 
tures are pressed from powder into shaped bodies in the usual 
manner and are sintered at from 1400 deg. to 1700 deg. Cent. 
into bodies of very great hardness and adequate strength. The 
sintered bodies are said to have a fine-grained structure and 
possess high cutting capacity and toughness. One example of 
a carbide mixture that may be used is as follows :—Tungsten 
carbide, 70 parts by weight; tantalum carbide, 15 parts by 
weight ; titanium carbide, 15 parts by weight. The sintering 
temperature of this mixture is 1550 deg. Cent., and thus is about 
the same as the sintering temperature of the commercial hard 





metals containing auxiliary metals, such as tungsten carbide 
and cobalt, and is many hundred degrees lower than the sintering 
temperature of the pure carbides.—J uly 4th, 1939. 


510,036. May 6th, 1938.—Surrace Layers or High CHROMIUM 
CONTENT ON ARTICLES MADE FROM IRON ALLOYS, Karl 
Daeves, Ludwig-Knickmannstrasse 28, Diisseldorf, Ger- 
many, and Gottfried Becker, Simrockstrasse 16, Diisseldorf, 
Germany. 

Layers of high chromium content are sometimes formed by 
the action of gaseous chromium carriers on the surface of ferrous 
articles. A process that may be used with advantage consists in 
passing gaseous hydrochloric acid continuously over red hot 
chromium or compounds or alloys of chromium and passing the 
resultant chromium chloride gas continuously at a temperature 
of at least 900 deg. Cent. over the articles in question. In this 
way layers of high chromium content can be formed on most of 
the known alloys of iron. The invention is based on the 
observation that layers that are particularly dense and adherent 
are formed on alloys containing iron as the predominating 
constituent when the carbon content is less than 0-1 per cent. 
Research has shown that if, as is usually the case, iron alloys of 
earbon content higher than 0-1 per cent. are used, a layer com- 
posed of the eutectoid Fe-Cr-C is formed directly before the 
chromium layer and offers considerable resistance to the further 
penetration of the chromium. This eutectoid layer practically 
completely disappears if there is less than 0-1 per cent. carbon. 
In such a case the chromium penetrates to a much greater depth 
into the surface to be treated and in the high chromium layer is 
so firmly and toughly united to the foundation metal that it is 
resistant to deformations produced during hot and cold working. 
In practice it is often inconvenient to use alloys of carbon con- 
tent less than 0-1 per cent. in the manufacture of articles. 
According to the invention, the advantage of dense and adherent 
surface layers is obtained without this inconvenience by making 
the articles from alloys of carbon content more than 0-1 per cent. 
and decarbonising their surfaces before the gaseous chromium 
treatment to such an extent that the carbon content is reduced 
to less than 0-1 per cent. This decarbonisation of the surfaces 
to be treated may be effected in any convenient way, but 
particularly advantageously by treatment with hydrogen at 
high temperatures. ‘The gaseous chromium-carrier is preferably 
caused to flow over the articles.—July 26th, 1939. 


MOTOR CARS AND ROAD TRAFFIC 


509,802. March 14th, 1938.—Se.Lr-apsustinG BALL BEARINGS, 
Adamant Engineering Company, Ltd., Dallow Road, 
Luton, Bedfordshire, and Frederick George Matravers, 
of the company’s address. 

This invention relates to improvements in self-adjusting 
ball bearings ‘designed for use in steering columns and similar 
mechanisms. The bearing is comprised in two sleeve members 
A and B with flared ends forming the ball race adapted to be 
held in position within the tubular casing C of the steering 
column D by a spring E. When the sleeve members are super- 
posed in position between the steering column and the outer 
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tube, the outwardly flared end F of the inner sleeve forms with 
the inturned end G of the outer sleeve, the ball race of the 
bearing. The flared inner end of the inner sleeve abuts when in 
position against a ridge or shoulder H on the surface of the 
steering column, while the inwardly turned outer end of the 
sliding outer sleeve is engaged by the inner end of the com- 
pression spring, the outer end of which abuts against a cap 
fixed to the end of the outer enclosing tube of the steering 
column. In use the spring holds the inwardly turned end 
of the outer sliding sleeve in position against the balls in the 
race.—July 21st, 1939. 


MISCELLANEOUS 


509,518. April 8th, 1938.—Leap ALLoys, Goodlass Wall and 
Lead Industries, Ltd., Ibex House, Minories, London, 
E.C.3, and William Thomas Butcher, Woodgarth, Stamford 

* Brook Avenue, London, W.6. 

This invention provides a method of alloying calcium or 
the like with lead, which consists in bringing together molten 
lead, a reducible compound of calcium, or the like, in admixture 
with a flux, and a molten metal, such, for example, as aluminium 
or magnesium, or a mixture thereof, which will react with the 
reducible compound to convert it to metal and transfer the 
calcium thus formed to the lead. The preferred flux is a halide 
of calcium or the other alkaline earth metals, or a mixture of 
halides of alkaline earth metals, and it has been found that a 
mixture of calcium chloride and calcium fluoride is particularly 
advantageous. Two examples of how the invention can be 
carried into practice are as follows :—Lead was melted under 
a liquid flux consisting of four parts calcium chloride and one 
part calcium fluoride, e.g., fluorspar. Sufficient aluminium was 
added to form an intermediate layer between the lead at the 
bottom and the liquid flux at the top of the pot. After fusion 
of the mixture, lime was added and interaction between the lime 
and aluminium proceeded readily and metallic calcium was 
formed and absorbed by the lead. The temperature necessary 
for this reaction is about 700 deg. Cent. In this way an alloy 
of lead containing 5 per cent. of calcium was made. Molten 
lead was treated in the presence of aluminium with barium 
oxide in admixture with barium halides containing sufficient 
calcium halide to prevent the aluminium from floating on the 
flux. The alloy produced consisted of lead containing about 
0-8 per cent. barium and 0-4 per cent. calcium.—July 11th, 1939. 


510,192 February 10th 1938.—ImPROVEMENTS IN AIRCRAFT. 
The Fairey Aviation Company, Limited, of North Hyde 
Road, Hayes, Middlesex, and Marcel Jules Odilon Lobelle, 
“ Ludlow,’’ 298, Langley Road, Langley, Bucks. 

It is known to provide, on aircraft, rotors which may be 





extended into the slip stream of the aircraft or retracted to lie 
alongside the fuselage of the aircraft and which may be rotated, 
when in the extended position, in either direction by mechanical 
means. According to the present invention such rotors, which 
may be rotated by mechanical means or may be autorotative, 
are arranged to lie, in the extended position, immediately in rear 
of the trailing edges of the wings of the aircraft. Each additional 
supporting surface consists of a frusto-conical member A 
supported between end plates B and C integral with a spindle 
D. Each end plate C carries a cranked arm which is pivoted 
at the middle of its length, about a vertical axis indicated 
at E, in the fuselage of the aircraft. Each inward part of the 
cranked arms is connected pivotally by a link F with the piston 
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rod of a hydraulic or pneumatic cylinder G, actuation of which 
may be controlled from the cockpit of the aireraft in any known 
manner. By means of the control the piston rod may be moved 
to cause the frusto-conical members to move from the extended 
position to the retracted position, in which position they lie, 
preferably, in a suitable recess in the fuselage. A mechanical 
means for rotating the frusto-conical members in either direction 
from a gear box is described. The cylindrical or frusto-conical 
members, when exposed in the slip stream of the aircraft, are 
acted upon by an upwardly dire¢ted force of large magnitude 
which is exerted at an angle to the relative air stream approaching 
75°, whilst by controlling the rotation of the members the 
degree of lift and/or drag may be varied to suit the requirements 
of different mancuvres.—July 28th, 1939. 


510,200. March Ist, 1938.—-BEARINGS MADE OF IRON OR STEEL, 
Karl Daeves, Ludwig-Knickmannstrasse 28, Diisseldorf, 
Germany, and Gottfried Becker, Simrockstrasse 16, 
Diisseldorf, Germany. 

In attempts to use iron and steel in the manufacture of bear- 
ings they have been coated electrolytically with chromium to 
provide a surface with the required properties. The chromium 
deposits are said to tend to flake off or crack in use, and their 
running properties are not good enough for many purposes ; 
moreover the coatings alter the dimensions of the bearings. 

This drawback is solved, according to the invention, by making 
use of any of the processes by which chromium from a chromium- 
containing gas is caused to diffuse into iron or steel and produce a 
surface layer rich in chromium. The running surfaces of the 
bearings can be enriched by diffusion with greater or less 
amounts of chromium by varying the concentration of the 
chromium-containing gas used, the time during which it acts 
and the temperature at which the treatment is undertaken and 
can in this way be adapted to suit the stresses on the bearing 
and the lubricant employed without altering the dimensions of 
the bearing. The chromium-containing gas is preferably a 
chlorine compound of chromium, for example CrCl,, which is 
allowed to act on the running surface of the bearing at a tempera- 
ture between 900 and 1100 deg. Cent. It has been found to be 
particularly advantageous and effective to allow the gas to flow 
continuously over the bearing surface while that is heated. 
The chromium-chlorine compound may itself be made either by 
conducting gaseous hydrochloric acid over a red hot compound 
of chromium, for example ferro-chromium, or by gasifying a 
solid compound of chromium and chlorine.—July 28th, 1939. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





Association of Special Libraries and Information Bureaux 


Friday to Monday, Sept. 15th to 18th.—University College, 
Nottingham. Sixteenth Annual Conference. 


British Association for the Advancement of Science 
To-day to Wednesday, Sept. 6th.—Annual meeting at Dundee. 
Engineering and Marine Exhibition 
Thursday to Saturday, Sept. 14th to 30th.—Olympia, Londor, 
W.6 


6. 


Institute of Metals 
Tuesday to Friday, Sept. 5th to 8th—Autumn meeting in 
Glasgow. 
Institution of Electrical Engineers 


Friday to Sunday, Sept. 15th to 17th.—TRANSMISSION SECTION. 
Summer visit to Yorkshire. 


Tron and Steel Institute 
Tuesday to Friday, Sept. 12th to 15th—Autumn meeting in 
Cardiff. 
Railway Club 


Thursday, Sept. 7th.—Royal Scottish Corporation Hall, Fetter 
Lane, E.C.4. ‘“ Railway Rambles in Galloway,’ H. A. 
Vallance. 7.30 p.m. 


[Up to the moment of going to press, no notice of the can- 
cellation of any of the above engagements had been received.] 
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